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Executive Summary

Title 14, Part B, Section 1412 of Public Law 99-145 (the Department of
Defense Authorization Act, 1986) directs the Secretary of Defense to carry out
the destruction of the United States stockpile of lethal chemical agents and
munitions by 30 September 1994, The law specifically directs the development
of a plan defining the safest and most effective means of disposing of the
stockpile. The plan was provided to Congress on 14 March 1986, by the
Secretary of the Army and was the basis for a Draft Progammatic Enviromnmental
Impact Statement (DEIS) issued 1 July 1986.

During the public comment period following the issuing of the DEIS, the
Amy's past record of moving chemical munitions was questioned. The Army has
reviewed its records in an effort to campletely answer this question and to
develop a list of lessons learned and recammendations as a result of past
movement operations.

The production of a compilation of movement operations provides a base of
data which can be used or interpreted in many ways. Same are favorable to the
Army, and some are not. However, the Army wishes to show that (1) it has moved
large quantities of chemical weapons over many years with relatively few
problems and that (2) the Army has learned lessons from the problems which it
has encountered. The Army also shows in this study that although there have
been same problems associated with the movement of chemical weapons, there has
never been a chemical agent fatality associated with such a move. The majority
of the incidents catalogued in the study did not result in injuries due to
chemical agent.

That the Army records on chemical movement operations are incamplete is a
theme frequently returned to in the study. There are many reasons for this,
but one which overshadows all others. The fact is that by the 1950's these
movement cperations had became so cammon, that an attitude had became prevalent
that these moves were no longer anything "special." They were regarded as a
matter of routine, and as a result, few photographs were taken, and many
records were disposed of as excess files according to then existing
requlations. It was not until 1969 and 1970 that close control of movements
under the new public laws (91-121 and 91-441) made these moves once again into
samething special or different which required better tracking of operations and
preservation of records.

Lastly, it should be noted that the U.S. Army throughout all of these years
has operated one unit to escort these munitions and to respond to emergencies.
This unit, the U.S. Armmy Technical Escort Unit has existed since 1943 and has
the responsibility for the moving of all chemical munitions. The vast majority
of the information contained in this study cames either direct:ly, or indirectly
fram their records. These records have been kept under the following
crganizational titles:

January 1943 - February 1944 Guard and Security Section, Camp Siebert,
Alabama
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February 1944 - January 1946 Guard and Security Section, Edgewood

Arsenal, Maryland

- b

January 1946 - March 1947 9710 Technical Service Unit, Guard and ¢

Security, Edgewood Arsenal, Maryland ‘
March 1947 - September 1957 9710 Technical Service Unit, Technical . »

Escort Detachment, Edgewood Arsenal, Maryland ,
September 1957 - Present U.S. Army Technical Escort Unit, Edgewood )

Arsenal/Aberdeen Proving Ground, Maryland »
In conclusion, between 1946 and 1986, the Army has moved large quantities 3

of chemical weapons many times. There were sane problems encountered during a
minority of these moves, and these problems have presented lessons which the ,
Armmy has used in the construction of its plans for disposing of the chemical f
stockpile. Specific input fram this report has been used in the Transportation

Concept Plan, the Emergency Response Concept Plan, the Monitoring Plan, the 4
Overpacking Study and the Reduced Temperature Study. Movement of chemical

weapons today would be conducted both in light of lessons learned and under far "
more stringent safety conditions. !
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How to Use the Campilation

Excluding the Executive Summary, the movement history campilation consists
of five principal sections: (1) an introduction, (2) a location key, (3) a
summarization of the known incidents associated with moves, (4) a campilation
of the actual moves, and (5) recammendations and conclusions.

Introduction:

The Introduction is provided to explain the resources used to produce this
mmrt.

Location Key:

The Location Key provides a list of codes, usually three or four letters,
which convenientlv represent locations where chemical weapons were shipped to
or fram. The Location Key directly refers to the To and Fram colums in
the section covering the campilation of moves.

Incident Summarization Sheets:

The section titled Incident Summarization Sheets contains, by reference
nurber, a listing of incidents which occurred on movement operations. These

7,8 were developed fram existing trip reports, special project reports, depot
‘ L records and, in same cases, persocnal interviews with former escort officers.
~ This section is probably incamplete, owing to the condition of Army records,

however it is felt that it documents all major incidents and shows most of the
minor incidents. It is important to note that there has never been a chemical
agent fatality on a chemical weapon movement operation.

The definition of an incident, for purposes of this report, is anything out
of the ordinary which either resulted in, or might have resulted in, a spill or
an injury. The term incident, as rigidly defined by AR 50-6 or AR 335-40, is
not applicable in this report. For purposes of this report, a major incident
1is presumed to involve injuries from chemical warfare agent, or a large spill.
A minor incident is defined as having no injuries, or a small/no spill.

Campilation of Moves:

The section covering the campilation of actual moves is the heart of the
report. The section is divided into years fram 1946 to 1986. Within each year
the pages are numbered, so that a move can be referred to by referring an entry
on "1946, page 5," as an example. The section shows the following information:

1. From: The location from which the shipment originated. This is also
saretimes an intermediate point where modes of transportation were changed such
as Fram EA To ENJ, then From ENJ to Sea.

2. To: The location to which the shipment was sent. The destination of
“sea" indicates a sea dumping of chemical weapons.
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3. Date: Where two dates are given, the dates represent the date the
shipment left, and the date that it arrived. Where one date is given, the date
represents only an arrival date or an approximate date of the move, due to

g
)
Y

L RARRTA

poorer quality of historical records. e
I{' \
4. Type: Moves were categorized into movement types as follows: :::::;

S = sea shipment (either for transport or disposal) -
R = rail shipment N
M = tractor trailer truck shipment ) :

A = air shipment >
', - '.,
5. Cargo: The type of cargo requires scme discussion of what was then,
and is now, in the inventory, as well as the cammon abbreviations for chemicals v
used by the Army. W
'

Rockets - includes the current MS5 Rocket, as well as the no longer «‘_

extant Honest John Rocket, 4.5" aircraft rocket and German rockets captured ~
during World War II. 1
Drums - refers to the practice of storing chemicals in 55 gallon drums, o
generally discontinued in 1946. 3:

s

")

Bulk or Cylinder - refers to one-ton containers or commercial gas E::
cylinders. VOO Y
. B

Projectiles -~ refers to steel shelled artillery and mortar rounds, both 7o X

U.S. and German, same of which are now obsolete (such as the 75mm), and save of NN
which are currently stored (105mm, 155mm, 8 inch artillery and 4.2 inch mortar N
rounds) . NN
-"
Mines - refers to liquid filled land mines such as the current M23 VX X
filled land mine or the former British H or HT filled land mine. s
RN
Bavbs - refers to both current and obsolete liquid filled aircraft e
bambs of several nations. All mustard filled bombs have long been disposed of -}:
other than periodic infrequent recoveries. gty
I".

. . 8

CAIS - an acronym referring to chemical agent identification sets. b
These items actually consisted of seven different configurations of training r“‘
sets made over a period of almost 50 years by the Army and the Navy. They were _—d
sets intended for use by troops during training so that chemical agents could e
be properly identified and decontaminated in cambat. Same sets contain little —
agent, while others contain as much as a large projectile. ‘. '
CL - the abbreviation for chlorine gas, a World War I choking gas, ;'r:
identical to what is used for water purification today. AN
. -F:"

CG - the abbreviation for phosgene, another choking gas used in World :;'
War I and stockpiled extensively as a deterrent during World War II. Phosgene e
is used extensively by the chemical industry as a raw material for items such — e
as plastics and fertilizers. The Army has periodically sold excess stocks of ESAGATIRY AN
phosgene to private industry. RN
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CK - the abbreviation for cyanogen chloride, a cyanide gas stockpiled
extensively as a deterrent during World War II.

H - the abbreviation for mustard, manufactured by either the levinstein
or thiodiglycol process, a blister agent used in World War I, stockpiled during
World War IT and which remains stockpiled today. It is found filled in many
different weapons, by many different nations. All of the belligerents during
World War II stockpiled extensive quantities of mustard.

HD - the abbreviation for distilled mustard, chemically identical to H,
but purified further so that it can be stored longer before polymerizing.

HT - the abbreviation for mustard mixed with T, which is
bis |2 (2—chloroethylthio) ethyl| ether, a compound used to depress the normal
freezing point of mustard which is about 58°F.

L - the abbreviation for lewisite, an arsenical blister agent
stockpiled extensively during World War IT of which very little exists today.

GA - the abbreviation for Tabun, the first nerve agent developed
secretly by Germany in 1936 (GA or German A-type). Stockpiled extensively by
Germany during World War IT.

GB - the abbreviation for Sarin, the standard non-persistent nerve
agent stockpiled by the U.S. today.

VX - the abbreviation for the standard persistent nerve agent
stockpiled by the U.S. today.

AC - the abbreviation for hydrogen cyanide, a cyanide gas stockpiled
during World War II.

CN - the abbreviation for an early form of tear gas (such as today's
riot control gas CS). CN, and its derivatives, CNS, CNB, etc., were relatively
non-toxic.

PS - the abbreviation for chloropicrin a World War I tear gas which was
relatively toxic when campared to CN or CS.

DM - the abbreviatiocn for an arsenical riot control vamiting gas, no
longer stockpiled.

BZ - the abbreviation for a hallucinatory non-lethal agent developed by
the Army during the 1960's.

6. CQuantity: Where it could be determined, this item shows the number
of railcars, the number of aircraft, the number of trucks, and the name of the
cargo ship. Where this information was unavailable, whatever information that
was provided was used. It is emphasized that, due to the variety of records
sources used, the description of quantity varies fram the standards; for
instance, instead of railcars of projectiles, the quantity may be found shcwn
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as pounds, tons or numbers each. Wherever possible, the quantity of railcars, -
aircraft, or trucks was used. Where railcars, aircraft or trucks are

specified, the number reflects cargo carrying vehicles, without escort or
security.

7. Incidents: Where an incident was identified, a number appears. This
refers the reader to the section titled Incident Summarization Sheets. By
looking at the corresponding number, the reader will find a summary describing
the incident. Where "None" is stated, there is same documentation which
supports that no incident occurred. Where the colum is left blank no
information could be found. This almost certainly means that no incident

occurred, however, no confirming documentation could be found to substantiate
this conclusively.

Recamendations and Conclusions:

-'.J

>

" > e

The section covering recammendations and conclusions deals with the
problems discovered by researching past movement operations and what might be

done to prevent them from being repeated. It is presented in the context of
lessons learned.
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Introduction

The material that follows in this report is a compilation of Armmy Chemical
Warfare Service Records which were located in November 1986 to April 1987 by
the Office of the Program Manager for Chemical Munitions. The campilation
documents, as far as the existing records allow, the major chemical warfare
moves which were made fram 1946 to 1986, and shows what problems were
encountered during these moves when problems did arise.

Purpose of the Campilation:

The purposes for constructing the campilation were to document, insofar as
existing records allowed, the movements of chemical weapons:

(1) To show how often chemical munitions were moved by the Army
without problems,

(2) To describe what kinds of problems were encountered when chemical
weapons were moved and things did go wrong, and

(3) To benefit from the lessons learned based on past movement
problems by providing this information to other Army and contractor personnel
working on. studies for the Chemical Stockpile Disposal Program.

Although current movement concepts involve packaging, air monitoring and
security measures far more stringent than those used previously, same lessons
can still be learned fram the earlier successes and particularly the earlier
mistakes. These are summarized in the section entitled "Recammendations and
Conclusions."

In addition, a section of this introduction is devoted to a description of
monitcurine for chemical agents and how this has changed through the years.
This me; ussist the reader in putting into context the fact that the air
monitoring devices available to the Army today are far more sophisticated than
those of the previous pericds, and that leaking weapons can be detected and
dealt with today far more rapidly than in the past.

Scope of the Campilation:

As a part of the process of preparing this campilation, it is also
necessary to define what items are covered, and what items are not covered by
the report. At times, due to the lack of campleteness of the records, same
judgement was called for on the part of the researcher. If this has resulted
in any inaccuracy, corrections can be made by contacting the researcher, Mr.
William Brankowitz, at (301) 671-4505/2056. Corrections or the contribution of
missing material is encouraged by the Army.

First, the period of World War II was not covered even though these records
do exist. As can be easily imagined, there were movements during the war to
counteract the very real threat that either Germany, Italy or Japan wculd use
chemical weapons. These moves were conducted under wartime conditions, and
were extremely numerous. They were not included in this campilation due to the
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fact that they do not address any of the agent or weapons currently in the
stockpile today except for a small quantity of the bulk mustard. Records
predating the war were not researched, although some are known to exist.

Second, throughout the years since World War II, and continuing to the
present, there have been a multitude of movements of small quantities of
chemical agent. These small quantity moves are currently restricted to less
than one liter by public law, and typically go to U.S. Army contractors for use
in defense contracts, such as developing new filters for gas masks. Moves of
small amounts of very pure agent for quality control of U.S. Army laboratories
that perform air monitoring on the various depots are also in this category.
These moves do not resemble, either in size or risk, the movement of munitions,
and were therefore excluded fram this campilation.

Also, throughout the years since World War I, a class of operations has
been conducted by the Army which can be called recovery operations. Prior to
1969, when strict accountability of chemical weapons was put into effect by
public law, conditions existed in which same chemical items or munitions were
used in training or fired. At these locations, chemical items or munitions are
sametimes still discovered. There have also been documented cases of chemical
weapons being recovered from civilian residences where they were kept after
being cbtained as "war souvenirs" during World War I or ITI. The Army provides
for the recovery of these items so that they can be returned to the nearest
safe storage- location. This is done on a no—questions—-asked basis to encourage
such items to be turned in. These moves have been included in the campilation,
however, some discretion has been used in documenting these items such that
recoveries from private citizens are shown as transportation fram the
recovering military installation.

Lastly, during the period covered by this report, a small number of
classified chemical moves have been made. These movement operations remain
classified for national security reasons and therefore are not included in this
campilation. On one of these moves there were two truck accidents in an area
of mountainous terrain. Although neither accident resulted in a chemical
release, a guard riding in one of the trucks was fatally injured when the truck
struck a ditch and overturned. There were no injuries associated with the
other accident. There have been no spills or injuries during other classified
moves.,

Construction of the Campilation:

The compilation was constructed principally by researching the records of
chemical depots (past and present) and records retained by the Army which deal
with the U.S. Army Technical Escort Unit. The Technical Escort Unit (located
at the Edgewood Area of Aberdeen Proving Ground, Maryland) has been the
responsible unit for the movement of chemical weapons since World War II, and
is specifically trained for this purpose. Under previous names it was Kncwn as
the Guard and Security Section, the 9710th Technical Service Unit, and the U.S.
Army Technical Escort Unit, Edgewood Arsenal.

After each move, officers of this unit were required to write a trip
report. These trip reports were detailed and included point of origin, point
of destination, makeup of the team, makeup of the cargo, and specific details
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of the operation such as any incidents. They were frequently classified
Confidential or Secret at the time. In addition, at the end of each year, hed
until the late 1950's, a historical summary of the unit was constructed. N
Unfortunately, since this was required to be an unclassified document, it ¥y
usually lacked details other than origin and destination of a move, and b
typically listed the cargo as "classified toxic gases" or same similar phrase. J
. Details of the operation itself, unless considered extraordinary, were not 3
included. _
N
Lastly, for large operations involving high public visibility such as same ;
of the sea dumps, specific historical documents were assembled, camplete with !
reports, messages, and photographs. These volumes were extremely useful for -;:
operations such as CHASE 8 and the 1958 sea dumps. ol
The above, had all of it been preserved, would have made for a camplete )
record of all operations. Unfortunately, this was apparently not the case. ‘.:::
My
N
The proper course for documents to be turned in fram the U.S. Army ',:
Technical Escort Unit is, and has been, twofold. Documents, if believed to be Wty
of sufficient historical value, could be turned in to the Edgewood Arsenal | B
Historical Office. If not so judged, these records could be turned in to the 5.”
post Records Retention Center. Records would be held here for about a year. NN
They would then be sent to the Modern Military Records Retention Center at '
Suitland, Maryland, where the National Archives and Records Administration ‘
i (NARA) maintains them for the Army for a number of years. The records are oy
ﬁ__! periodically reviewed by the Amy and are then turned over to the camplete 1
" custody of the Archives. '
Fram 1942 to 1950, this system was observed well, and all of the records -Z-:::»
fram this period have survived intact. Fram 1951 to 1954, only the Historical N,
Summaries appear to have survived. These documents are in the custody of NARA )
and may be viewed in the research roam in Suitland, Maryland. B
Nt
Fram 1955 and 1956 no Technical Escort Unit records at all have been '-i'\
found. Fortunately, this could be supplemented with same records from other g
depots which survived as part of their depot surveillance records. :i"
¥t
In searching the files at the U.S. Technical Escort Unit, the camplete trip ".
reports for 1957 and half of 1958 were discovered. These were preserved by the 3
unit historian. ;_x- *
%
For 1959, a sumary document was discovered, at the same location, which <$
described air movements; however, little information on other moves has been “::’,
found. ‘
Fram 1960 to the first half of 1964, only limited information has been ::‘:
discovered. This information came froam a variety of sources including the
special Historical volumes mentioned above, the U.S. Army Armament, Munitions }::.'
and Chemical Cammand (AMCCOM) Transportation Office, chemical depot records, 1~
and the personal remembrances of scame former escort officers. -
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Fram the last half of 1964 through 1969, a summary of movement operations "-I?M'4
was fortunately preserved by the unit historian at the U.S. Army Technical
Escort Unit. This summary was apparently constructed during the early 1970's
by COL Phillip Blackwell who used the original trip reports. It includes all
information except a description of any incident which occurred on the move.
Information on incidents, where possible, was obtained fram personal
remembrances and depot records. The trip reports from which the summary was
constructed, with a few minor exceptions, have been misplaced in the Army
records system or have been disposed of. The few that survived did,
apparently, because they were unclassified and were kept separate from the rest.

In addition to the "Blackwell summary", depot records have been found which
significantly supplement the data for 1968 and 1969. This is significant in
that the "Blackwell summary" appears to be very complete for 1964 to 1967, but
is missing many moves from 1968 and 1969.

For the reasons above, the information provided in the campilation is not
camplete., Wherever possible, the Army will continue to seek missing records,
and will update the camwpilation as any new information becames available.

Additional Historical Background:

Over the years, the Army has adopted same names or expressions for specific
moves, or groups of moves, which are not campletely clear to sameone reading
the movement tables. This section is provided to add more background as an aid
to the reader. aitey

Most early moves of chemical weapons were simply isolated events. Those
that were big enough not to be, such as the return of the stocks fram Europe,
took on no specific name, but might sametimes be referred to by the name of the
ship they came "hame" on. However, incidents which were noteworthy to the
technical escort personnel frequently were given names either by those
personnel or by the news media. Early incidents which typify this were as
follows:

(1) The Francis L. lee incident - frequently used to describe all of
the problems involved with handling the leaking cargo of captured German war
stocks aboard the ship, the Francis L. Lee fram 1 May 1946 when it left Antwerp
until December of 1946 when "mothballing" of the vessel was finally completed.
See incident 19 on the Incident Summarization Sheets.

(2) The Leaking Nazi War Gas Train - refers to the series of events at
Pancola, Alabama; Amory, Mississippi; and Memphis, Tennessee caused by a
K trainload of munitions being moved from the Francis L. Lee to Pine Bluff
Arsenal, Arkansas in July 1946. See incident 18 on the Incident Summarization
Sheets.

In late 1948, the Army made the decision to sea dump the majority of its

Yy remaining stock of lewisite. Sea dumping had been accamplished previously, but
before this time munitions were generally loose dumped fram barges. In this
case the Army decided to fill a World War II merchant hulk, the S$.S. Joshua
Alexander, with the bulk lewisite to be sea dumped. The hulk was then towed to
sea and scuttled (see 1948, page 2). This work was assigned a code name,

W

10

Y T AT AT et T m AT AT T e At At e am A g . M.
o S .-\.-_..r_‘..-\.a S \ « o _--.-E—E

o




OV W VR VUWC WO WO VU N R R RO OO Y 0 §i0 A uta1 i o L R A S te o at et o TV UREY S

Operation Geranium (lewisite has an odor like Geraniums). This was a method of
operations and a naming convention not used again for same time; but eventually
the Armmy returned to it.

During the 1950's, the only major operation referred to by name was the
Ralston sea dump. This operation was carried out in the spring of 1958, and
consisted of the sea dumping of the remaining stocks of M70 bambs and same
remaining lewisite. The operation took its name from the name of the merchant
hulk to be filled with the bambs, the S.S. William Ralston. The operation
consisted of rail moves fram Deseret Chemical Warfare Depot (now the socuth area
of Tocele Army Depot) and Navajo Army Depot to the Naval Weapons Station at
Concord, California. Fram there, the Ralston and, later, a barge of one-ton
containers, were moved to sea for scuttling/dumping.

In the early 1960's, the system of using code names came back into use.
This system has continued to the present day. Same notable examples which are
sanetimes referred to in the text of this report are as follows:

(1) Operation YBA - The first movement of chemical weapons to Okinawa
fram the Continental United States (see 1963, pages 1 and 2). This includes
the accampanying rail moves to Concord Naval Weapons Station, the port of

departure.

(2) Operation YBB - The second movement of chemical weapons to Okinawa
(see 1963, pages 2 and 3).

(3) Operation YBF - The third and final movement of chemical weapons
to Okinawa in April 1965 (see 1965, pages 2 and 3).

(4) Operation CHASE 8 - The first of the four CHASE sea dumps of
chemical weapons. CHASE was a U.S. Navy acronym for "Cut Holes and Sink 'Bm."
The Navy had been sea dumping conventional high explosive ammunition at sea
using former merchant hulks which were scuttled for years. One series of these
durps were the CHASE dumps. Many people, even within the Army, erroneocusly
assume that all CHASE dumps were chemical weapon dumps. In fact, the vast
majority were not. CHASE 8, the first chemical weapons CHASE dump, was made in
May-June 1967 (see 1967, pages 2 and 3}. The material dumped was bulk mustard
ton containers and GB filled M55 rockets. The rockets were placed into steel
vaults which were then filled with concrete. All of the cargo was placed
abcard a merchant hulk (the S.S. Corporal Eric Gibson) and was then sunk in
cdeep water off the continental shelf.

(5) Operation YZU - The movement of the current chemical weapons
stocks to Europe in June 1967. Most aspects of this movement remain classified.

(6) Operation CHASE XI - The second CHASE operation (see 1968, page 2)
involving chemical weapons held in May-June 1268. This operation was conducted
similarly to the previous CHASE operation.

(7) Operation CHASE XII - The third CHASE operation (see 1968, pages 2
and 3) involving chemical weapons held in June 1968. The carge in this case
was one-ton containers contaminated with mustard and filled with water.
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(8) Operation CHASE X -~ The fourth and final CHASE operation (see
1970-1977, page 1) involving chemical weapons conducted in August 1970. Why
CHASE X followed XI and XII is unclear, although it was probably planned
earlier and executed later. The cargo consisted of solid concrete vaults of GB
filled M55 rockets.

(9) Operation Red Hat - The movement of all chemical munitions on
Okinawa to Johnston Atoll in January - September 1971 (see 1970-1977, page 1).
This operation involved the last major movement of M55 rockets.

(10) Operation TNS - The movement of mustard filled mortar projectiles
fram the north area of Tooele Ammy Depot to the south area of Tooele Army Depot
by train in August 1977 (see 1970-1977, page 2).

(11) Operation DTS - The movement of various chemical munitions from
Dugway Proving Ground to the south area of Tooele Army Depot in August 1977 by
truck convoy (see 1970-1977, page 2).

(12) Operation SETCON I - The movement (set consolidation, or SETCON)
of small stocks of Chemical Agent Identification Sets (CAIS) to Rocky Mountain
Arsenal from worldwide sites for incineration during the pilot test of a
disposal facility at Rocky Mountain Arsenal in Jamuary and February 1978.

(13) Operation SETCON II - Following the successful pilot incineration
program, the movement of all remaining stocks of CAIS to Rocky Mountain Arsenal
in May-June 1980 (with an earlier Navy move in 1978 to facilitate the airlift).

(14) Operation RMT - The airlift of the GB-filled Weteye bambs at
Rocky Mountain Arsenal to Dugway Proving Ground, and the associated truck
convoys fram Dugway Proving Ground to Tooele Army Depot in August 1981 (see
1981~1986, page 1).

Description of Monitoring:

The monitoring of the air and of suspect liquids for chemical agent has
developed tremendously over the last 40 years. It is important to keep in
context while reading this report exactly what monitoring was available during
transportation to the U.S. Army over the years.

a. Mustard and Lewisite: Detection of a mustard or lewisite leak during
the late 1940's and early 1950's consisted of visual inspections and odor.
Using sense of smell to detect a mustard or lewisite leak is less hazardous
than might be normally suspected, as both campounds have very characteristic
odors which can be detected by smell at very low concentrations. Mustard has
an odor described as that of garlic, while lewisite has an odor similar to
geraniums.

During the same period, the Army had a detector crayon for localizing
mustard or lewisite leaks. This crayon would turn color in the presence of the
chemical agents and was useful for verifying, for instance, if a wet spot under
a one-ton container plug might be chemical agent seepage or merely water
condensation.
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- Later, in the mid-1950's, the Army developed detector tubes. These %‘
tubes were thin glass tubes with a chemical substance inside. The substance ;
was wetted with a second reactive chemical, then an aspiration bulb was )
connected to the glass tube. The tube was aimed at the desired sample area and o
the aspiration bulb was used to pump air through the glass tube. If mustard or .:
lewisite was present, the primary substance in the tube would turn color. This :,
. system is still in use today for spot checks, and is similar to the Load
industrially used Draeger-style tubes available for many campounds.
v
At the same time as the detector tubes were developed, an impregnated -
paper was also developed to replace the detector crayon. This detector paper, C;-.'
referred to as M8 paper, is still in use today. o
Recently the Army has begun limited use of the British manufactured
Chemical Agent Monitor, or CAM, which can perform similar spot checks for P '
mustard by using an ionization principle similar to hame smoke alarms. oa
However, this new device has not been previously used in monitoring a move. Y
L
N

The U.S. Army uses other very sensitive devices to monitor for mustard,
such as bubblers and the gas chramatographic based Autcmatic Chemical Agent

s

Monitoring System (ACAMS). However, neither of these systems is easily '.:

portable and they have never been used in a move. Their principal application ey
has been at fixed storage or disposal sites. Monitoring for lewisite has "

became relatively unimportant as most remaining stocks were destroyed at Rocky N

G Mountain Arsenal in 1981 and 1982. Only small quantities remain at Tooele Army sty
@ oo b

A camplete analysis of the air monitoring devices which are available oy
for a movement of mustard filled items is available in the Monitoring Plan ;-;-:
developed for the Chemical Stockpile Disposal Program Programmatic "
Envirormental Impact Statement. hil¢

‘B

b. Nerve Agents (GA, GB, and VX): Detection of nerve agents was a NN

matter of great concern thrust upon the U.S. Army upon discovery of Germany's O

secret stocks of Tabun (GA) in 1945. As all of the nerve agents are A

essentially odorless and are deadly at low concentrations, a quick and accurate Y,
method was required. by

The method selected was biological monitoring. Rabbits, which were ...
found to be very susceptible to the nerve agents, were placed in the vicinity <N
of the weapons. Usually four rabbits in small cages would be placed in a w
railcar. This method continued in use during transportation until 1969, and at S
same storage installations into the early 1980's. o

In the mid-1950's, as with mustard, a detector tube was developed for ’.
nerve agent. The detector tube has continued into use today, but is :‘_t.-_
supplemented by a newer wafer~like paper held in a plastic matrix that can be P
similarly aspirated and changes color in the presence of nerve agent. --_Z:.:
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In the late 1960's, a chemical reaction based alarm, the M8, was "
developed which detected nerve agent at the level immediately dangerous to life
and health. This alarm was used extensively in later moves, such as Operation
RMT in 1981, although it was not as rugged as was desirable and would
frequently "false alarm."”

Since that time, the Army has fielded the M8BAl alarm, which is an
ionization alarm for GB and VX. This alamm is considerably more rugged than
the M8 and "false alarms" with less frequency. It is suitable for movement
operations, as is a similar alarm, the British CAM, and either of these alamms
would replace older methods.

As with mustard, the Army has other techniques for the monitoring of
nerve agent (bubblers and ACAMS) which are excellent, but are designed for
fixed storage or disposal facilities. These methods are not easily portable
and have not been used during transportation. A more camplete analysis of the
monitoring devices which are available for movement of nerve agents is
available in the Monitoring Plan for the Chemical Stockpile Disposal Program
Programmatic Envirommental Impact Statement.

Description of Packaging.

Past packaging and shipment of chemical munitions was not considered with
the scrutiny currently being given this issue. Currently, the transportation
of chemical munitions to support the Chemical Stockpile Disposal Program, as ..
outlined in the Envirommental Impact Statement, would be conducted under much ®
stricter packaging requirements than previously used. This particularly Tt
relates to the issue of overpacking munitions in a vapor tight container.
Packaging, prior to Operation RMT in 1981 (the movement of Weteye bambs fram
Rocky Mountain Arsenal to Tooele Army Depot - see the Additional Historical
Background section and 1981-1986, page 1), concentrated on adequate blocking
and bracing of the munitions. Scme excellent photographs of this, taken during
Operation Red Hat, are provided in the section for moves fram 1970-1977. Other
than blocking and bracing, the munitions were shipped in their storage
configuration. This configuration generally had the munitions stored on
sturdy wooden pallets, which were not overpacked in any fashion. The number
of munitions per pallet varied with the size of the munition.

The only exception to the palletized configuraticn were the Navy bambs
(MK94 and Weteye), the spray tanks and the one-ton containers. The Navy bombs
have their own specially designed overpack to protect them fram salt spray and
other envirommental effects, as well as to protect the crew fram a leaking
bamb. The spray tanks used by the Air Force also came in a specially designed
overpack. One ton containers have previously been shipped "as is".

Typically, on early moves, weapons were shipped in closed box cars and were
stacked as efficiently as possible. During the incidents mentioned in this
report, several disadvantages of doing this became apparent:

(1) If an item on the top leaked, it contaminated everything
| underneath it,
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(2) If an item on the bottom leaked, everything above it had to be
moved to reach it, and .

(3) Such cramped conditions made emergency response more hazardous to !
the technical escort team coping with the problem. X

In the 1950's, a modified approach using less dense packing was adopted.
This was later formalized in rail and air packaging drawings published in the
1960's. Generally speaking, rockets, mines, and projectiles were still moved

in boxcars, although they were not stacked as high or packaged as densely as 4
before. One ton containers and bambs were moved in gondola cars (there are 0y
same excellent photographs of this in the section for 1958 on the Ralston sea 2
dump) . Spray tanks were moved on flat cars.

During Operation RMT in 1981, packaging was given same additional attention
for the first time. Several Weteye bambs had been discovered leaking
throughout the years prior to the move, and their contents had been drained ?‘
into one-ton containers. These one-ton containers were overpacked for the air
move in a special steel container. The Weteye bambs, as previously mentioned,
are already overpacked and were shipped as stored. Prior to Operation RMT,
overpacking was accamplished only for munitions found to be leaking just prior
to or during a move.

Reconciling the Records:

L4 For anyone reading the history campilation pages, there is a tendency to
want to reconcile all movements. That is, if VX projectiles went into Dugway,
and are no longer stored there, the reader might wish to search for an outgoing
shipment to show what happened to these items.

In same instances this can be done. In many instances, however, this o
attempt would be docamed to failure. Failure to reconcile the records could
occur for several reasons as follows:

(1) For many years, the Ammy fired chemical weapons during tests at
many of the locations shown. Same locations which extensively fired chemical
weapons were Pine Bluff Arsenal, Edgewood Arsenal, and Dugway Proving Ground.

M O N A P -z

(2) The Army has transferred agent fram certain munitions into other
containers or munitions. For instance, at Pine Bluff Arsenal, captured German
stocks and British stocks were transferred fram bambs and land mines into
one-ton containers. At Rocky Mountain Arsenal, phosgene fram bambs and
projectiles was transferred into one-ton containers. The containers were later
sold by the goverrment to private industry. The phosgene was then used as a
raw material for fertilizers, plastics, etc.

(3) The Army has run many major disposal programs. For instance, all
GB and HD stocks remaining at Rocky Mountain Arsenal after 1970 were
incinerated or neutralized in ccntrolled industrial facilities. At earlier
dates, many installations destroyed chemical munitions by open pit burnirna.
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(4) Finally, as referred to earlier, the records are not camplete for
all years. There are same movement reccrds, for instance the specific date of
movement of GB rockets fram Rocky Mountain Arsenal to east coast depots
(accamplished same time in 1961-1963), which are simply missing.

For whatever admitted flaws in records campleteness that exist, the records
do give a picture of the magnitude of moves made over the years, and the
success, and sametimes the problems, which the Armmy has encountered during this
time. For further discussion of this issue, the reader is referred to the
section on "Recamendations and Conclusions."
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Location Key

American Cyanamid Chemical Company - Azusa, California
Anniston Armmy Depot - Anniston, Alabama
Brooksville Army Air Base - Brooksville, Florida
Barbers Point Naval Air Station, Hawaii

Black Hills Ordnance Depot - Igloo, South Dakota
Ft. Bragg - North Carolina

Crane Army Ammunition Activity - Indiana
Campbell Army Air Field - Kentucky

Charleston Naval Weapons Station - South Carolina
Crane Naval Ammunition Depot - Crane, Indiana
Naval Weapons Station - Concord, California
Canal Zone Tropical Test Areas

Deseret Chemical Warfare Depot - Utah

Dow Chemical Company - Pittsburg, California
Dugway Proving Ground - Utah

Edgewood Arsenal - Maryland

Elmendorf Air Force Base - Alaska

Colts Neck Naval Pier - Earle, New Jersey

Fallon Naval Air Station - Nevada

Fort Churchill - Rivers, Manitoba, Canada

Fort McClellan - Alabama

Ft. Richardson - Alaska

Ft. Stewart - Georgia

Godman Army Air Field - Ft. Knox, Kentucky

Ft. Greely - Alaska
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Location Key (Continued)

Gulf Chemical Warfare Depot - Huntsville, Alabama
Anderson Air Force Base - Guam

Hawthorne Army Ammunition Plant - Nevada
Johnston Atoll

Keyport Naval Torpedo Station - Washington

Los Alamitos Naval Air Station - California
Lexington-Blue Grass Depot Activity

Camp lejeune - North Carolina

Lualualei Naval Magazine - Hawaii

Letterkenny Ordnance Depot - Pennsylvania

Little Rock Air Force Base - Arkansas

MacDill Army Air Base - Tampa, Florida

McAlester Amy Ammnition Plant - Oklahama
Maquire Air Force Base - New Jersey

Mukilteo Ammunition Pier - Mukilteo, Washington
Mineral County Municipal Airport - Nevaca
McAlester Municipal Airport - Oklahama

Newport Army Ammunition Plant - Newport, Indiana
Naval Magazine - Guam

Navajo Army Depot - Arizona

Naval Mine Depot - Yorktown, Virginia

New Orleans Port of Entry - Braithwaite, Louisiana
New River Marine Ccrps Air Field - North Carolina

Chubana Army Depot - Chibana, Okinawa
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; Location Key (Continued)

" &

n y

. Rl PAAF Phillips Army Air Field - Aberdeen Proving Ground, Maryland
\ PAFB Pope Air Force Base - North Carolina

' PBA Pine Bluff Arsenal - Arkansas

_'«' ] PNMA Pendleton Municipal Airport - Washington

) PUDA Pueblo Depot Activity - Pueblo, Colorado

QUAN Quantico Marine Corps Air Field - Virginia

:} RAH Rahway Arsenal - Rahway, NJ

! RMA Rocky Mountain Arsenal - Colorado

: SBSB Small Boat Wet Storage Basin - Charleston, South Carolina
:, SBCA Seal Beach Naval Weapons Station - California

. SJoD San Jacinto Ordnance Depot - Houston, Texas
N SUF Suffield Test Center - Ralston, Alberta, Canada
¥ e SUN Sunny Point Naval Pier - Sunny Point, North Carolina
> iQ? SVOD Savanna Ordnance Depot - Savanna, Illinois

5 TAFB Travis Air Force Base - California
[ TFAD Tocele Army Depot - Tooele, Utah

5 ™M Theodore Naval Magazine - Mcbile, Alabama

TORO El Toro Marine Corps Air Station - California

.\_‘ TUL Tulalip Backup Storage Depot - Tulalip, Washingtcn

" UKMR Upper Kipapa Military Reservation - Hawaii
‘ MDA Umatilla Depot Activity - Hermiston, Oregon

_ WAAF Wainwright Army Air Field - Ft. Wainwright, Alaska

3 . WHID whidbey Island Naval Air Station - Washington

, WRAF Wright Amy Air Field - Ceorgia
YTS Yuma Test Station - Yuma, Arizcna
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Incident Summarization Sheets

1. (Date: Jul/Aug 47, Ref: 1947, page 1) One 4.2 inch phosgene (CG)

filled mortar cartridge was discovered leaking while unloading on the dock.
The item was destroyed by immersing it in a decontaminating chemical solution
until all the phosgene had been chemically reacted. Then the item was removed
for explosive demolition. There were no injuries.

2. (Date: Mar 48, Ref: 1948, page 1) Minor valve leaks were discovered
during the movement on two bulk containers of mustard (H). The leaks were
sealed and decontaminated. There were no injuries.

3. (Date: Feb 48, Ref: 1948, page 1) A switching accident at Pine Bluff
Arsenal resulted in two railcars filled with HT ton containers derailing and
overturning. No leakers occurred and there were no injuries.

4, (Date: Jul 47/Jan 48, Ref: 1947, page 1) One minor road accident. No
injuries and no leakers.

5. (Date: 2aug/Sep 49, Ref: 1949, page 3) Truck 3 of the convoy was
involved in a slow-speed collision with a civilian autamobile near Jefferson
City, Missouri. No leaks, spills or injuries were involved,

6. (Date: Nov 49, Ref: 1949, page 4) Truck 9 of the convoy was involved AR
in a serious (20 mph) accident . with a civilian truck when the pclice escort in €
St. Josephs City, Missouri failed to block off an intersection. There were no S
spills or leaks. Personnel on the truck were injured by the collision (injured

neck ard back, bruised knee, bruised side, etc.).

7. (Date: Oct 49, Ref: 1949, page 4) During unloading of the trucks, the
fact that one 75mm projectile had rolled out of its pallet went unnoticed. The
projectile was found later in the day still in the truck at the Ringsby
Transportation Campany Garage, Denver, Colorado. The projectile was reported
to the Armmy and removed to Rocky Mountain Arsenal without further incident.

8. (Date: Oct 49, Ref: 1949, page 3) The air brakes on truck 8 of the
convoy failed causing it to rear-end truck 7 near Bennett, Colorado. A vehicle
fire started as the collision was serious, but was quickly extinguished by the
escort personnel. There was no leak or spill, but there were same collision
oriented injuries.

9 (A). (Date: Nov/Dec 48, Ref: 1948, page 2) During placement of the ton
containers in the hold of the vessel prior to sea dump, a valve was
accidentally sheared off. A vapor leak occurred but was sealed and
decontaminated. There were no injuries.

9 (B). (Date: Nov/Cec 48, Ref: 1948, page 2) During the sea dump, the

scuttling crew reported donning masks due to vapor in the hold of the vessel.

It is probable that a ton container leaked during movement to the durp site.

There were no injuries. .
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10. (Date: Jun 50, Ref: 1950, page 2) Truck 303 of the convoy was
involved in a collision in Red Bird, Wyaming on 8 June 1950. No further s

details regarding this accident exist in the historical files. ~

11. (Date: Jun/Jul 50, Ref: 1950, page 2) Upon starting from a dead stop,

a tractor and trailer uncoupled causing the trailer to fall forward onto the 4,
. ground. There was no damage to the load. There were no spills, leaks or

injuries. ]

12. (Date: Sep 46, Ref: 1946, page 10) Three leaking lewisite bambs were C

discovered during movement from the train to the barge. These were sealed and
decontaminated, and then overpacked. There were no injuries.

it

A

13. (Date: Aug 46, Ref: 1946, page 9) Mustard bamnbs were discovered
leaking during the unloading of the barge. The leaking bambs were sea dumped
with the other bambs and the spill was chemically decontaminated by a team
dressed in protective clothing. One Non-Cammissioned Officer was injured.
Hospitalization was not required.

DA ".ﬂ

+
>

14. (Date: Aug 46, Ref: 1946, page 9) Leaking chemical munitions were L
found during the unloading of the S.S. Richardson. They were segregated onto
special barges after being sealed and decontaminated. The leakers included 2
German GA bambs, 2 British H land mines, 46 CG bambs and 154 German H bambs.

) During the handling of these items "three civilian employees of this station

s received mustard gas injuries in handling contaminated lines to barges

?:_ containing leaking munitions. None were hospitalized. Eight enlisted

- personnel received injuries from mustard gas in miscellaneous operations
handling leakers. None were hospitalized." The barges were being used to
remove unserviceable munitions found on the S.S. Richardson to a sea dumping
area.

VR S YN

15. (Date: May/Jun 46, Ref: 1946, page 5) "Hold Number 2 had a
considerable concentration of CG fram leaking bombs." The hold was ventilated
using large fans. The leakers were sealed. The cargo was unloaded by 18 June
1946. There were no injuries.

D o
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16. (Date: May/Jun 46, Ref: 1946, page 5) When unloading of the vessel
began, personnel were not in protective clothing and leakers were soon
encountered resulting in injuries. Both civilian stevedores and military
personnel were then put into full rubber protective clothing. Eventually a
total of 2 leaking GA bambs and 154 leaking mustard munitions were discovered.
The leakers were sealed, decontaminated and overpacked. They were then
segregated on the dock for sea dump. "Fifty-two civilians of the Charleston
Stevedoring Campany were treated for gas injuries, and 10 of them were
hospitalized. Nine civilian employees of the Basin were treated for gas
injuries and 3 were hospitalized. Eight Army personnel were injured, and 3 of
them were hospitalized.” All injuries were mustard burms.

SN
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17. (Date: Jul 46, Ref: 1946, page 9) Leaking mustard bambs fram the
cargo hold of the S.S. Francis lLee were taken by barge to Horn Islard,
SRR Mississippi, and were open air burned. "All working perscnnel received vapor
’ burns in the wrist area...same men also had slight burns on the neck."” These
injuries were incurred by the military group which off-loaded and burned the
bambs.

WX A
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18. (Date: Jul 46, Ref: 1946, page 8) The famous "Leaking Nazi War Gas
Train." Soon after leaving Theodore Naval Magazine (12 July 1946) leaking
German H bamnbs were discovered in one railcar. This car was detached fram the
train at Panola, Alabama, the leaks sealed and the car was returned to TM for

inspection and later shipment.

At Amory, Mississippi, a second car was discovered to be leaking seriously
(13 July 1946). It was detached and moved to a siding in Bigbee, Mississippi
and was left under quard. In spite of this, several railroad employees of the
Amory yard ventured too close to the car and received vapor burns. A military
escort team fram Edgewood Arsenal arrived and by 17 July 1946, had isolated the
leaker, decontaminated the area and destroyed the munition. The railcar then
was forwarded to Pine Bluff Arsenal without further incident on 21 July 1946.

Meanwhile, the train with the remaining 8 cars had continued on toward Pine
Bluff Arsenal. Arriving at the yard in Memphis, Tennessee (late on 13 July
1946), it was discovered that 3 more cars had leakers on board, and that one
was very serious. The train had, in fact, contaminated 10 miles of track
leading to the yard. Another special escort team fram Edgewood Arsenal was
sent to Memphis. The tracks were decontaminated, the leaking railcars were
separated and decontaminated, and the leaking munitions were isolated and
destroyed. These 3 railcars eventually reached Pine Bluff Arsenal on 30 July
1946.

During the Amory and Memphis operations, at least 21 civilian railyard o n
workers received vapor burns from mustard and 2 were hospitalized. At least 4_
twenty-five military personnel received both vapor and liquid burns and at EACAD
least 4 were hospitalized. The final medical report on these incidents lists
60 total gas exposures - 28 at Amory and 32 at Memphis. The injuries were
mainly due to the high summer temperatures, poor availability of proper
protective clothing and a lack of understanding and cooperation by local
military authorities. This incident resulted in the virtual rewriting of
chemical movement procedures used at that time.

19A. (Date: May-Jul 46, Ref: 1946, page 5) This ship, the S.S. Francis
lee, like others carrying captured German stocks, was found to contain leakers;
however, this ship contained far more leakers than any of the others. These
were segregated on the pier after decontamination and were placed on a barge
for disposal (see Incident 17). During the unloading of the vessel 375 people
were injured by exposure to mustard, and at least 22 people were hospitalized,
making this the worst chemical incident the Army has ever incurred during
transportation (excluding combat action during World War II). All of the
injured were military personnel, or civilian contract personmel to the Army,
principally stevedores.

19B. (Date: Jul-Aug 46, Ref: 1946, page 9) Upon opening the last hold of

the Francis Lee, the situation was determined to be beyond handling with the
resources at TNM. Ccnsequently, the hold was sealed and the ship was moved to
Edgewood, Maryland. Here, technical teams off-loaded the last 300 bcmbs,

destroyed them and campletely decontaminated the ship. There were 52 cases of

minor vapor burns during this operation, and scme personnel were briefly
hespitalized. The ship was subsequently moved to Baltimore for "moth balling" .
prior to being placed in long-term storage. During the moth-balling process,

three civilians were injured and hospitalized due to contamination which had
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gone undiscovered in a remote portion of the bilge. This area was
decontaminated by teams fram Edgewood. The ship was checked periodically at
its naval reserve mooring for the next 3 years, and no further contamination
was fourd.

20. (Date: May/Jun 46, Ref: 1946, page 4) This ship, the S5.S. Isaac Wise,
contained same leakers. These were destroyed at San Jacinto Ordnance Depot.
Five men received mustard vapor burns during the unloading operation - one
ship's crewman, three stevedores, and one military escort person.

21. (Date: Jun/Jul 46, Ref: 1946, page 8) A serious mustard leaker was
discovered as the train approached Chattanocoga, Tennessee. The car was
isolated at Tinner, Tennessee. The leaking bomb was sealed and decontaminated,
and mustard which had spilled onto the siding was also decontaminated.

22. (Date: Jun/Jul 46, Ref: 1946, page 8) A leaking railcar was
discovered upon entering the Georgia Railroad Yard at the corner of Delta and
DeKalb Streets, Atlanta, Georgia. The car was isolated and a military escort
team from Edgewood Arsenal was sent to decontaminate the area. The siding was
decontaminated and the bamb was isolated and destroyed. Same military
personnel on the escort team received minor vapor burns, and one air force
enlisted man was briefly hospitalized with vapor burns. During this incident
civilians in the vicinity of the leak repeatedly refused to be evacuated.
Fortunately, the leak was rapidly contained and no civilians were injured.

23, (Date: Jun 46, Ref: 1946, page 7) One railcar was found to contain
leaking drums of mustard upon arrival at Gulf Chemical Warfare Depot. The
leaking drums were immediately transferred into sound one-ton containers. and
the drums were decontaminated. There were no injuries.

24. (Date: Apr 46, Ref: 1946, page 3) On 8 April 1946, while at sea, a
ton container of chlorine began leaking through a faulty fusible plug. After
unsuccessful efforts to plug the leak, the ton container was thrown overboard.
There were no injuries.

25. (Date: Mar 46, Ref: 1946, page 2) On 6 March 1946, while at sea, a
150 pound cylinder of chlorine was found to be leaking. After unsuccessful
efforts to plug the leak it was thrown overboard. There were no injuries.

26. (Date: Apr/May 46, Ref: 1946, page 4) Eight 1,000 pound phosgene (CG)
bambs and six 500 pound phosgene (CG) bambs were discovered leaking during
unloading of the S.S. Park Benjamin. Twelve were repaired and two were
destroyed (see Incident 39). There were no injuries.

27. (Date: Mar 46, Ref: 1946, page 2) Two mustard bambs were found to be
leaking upon arrival. These were placed on a barge and dumped at sea. There
were no injuries.

28. (Date: Feb 46, Ref: 1946, page 2) A gasoline line broke causing the
truck to catch fire near Little Rock, Arkansas. The crew quickly extinguished

&"ﬁ.d the fire. There were no spills, leaks or injuries.
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29, (Date: Jun 46, Ref: 1946, page 7) A railcar was discovered leaking
mustard near Manchester, Georgia. Military escort teams were sent fram
Edgewood Arsenal, Maryland, to decontaminate the spill and arrived on 25 June
1946. The teams located a leaking bamb on 26 June 1946 and decontaminated it.
The railcar was then forwarded to Gulf Chemical Warfare Depot (GCWD) without
further incident. During the decontamination operations at Manchester,
approximately 6 civilian employees of GCWD received mustard vapor burns.
Approximately 14 members of the military escort teams also received vapor
burns, and 7 men were hospitalized for approximately 2 weeks.

30. (Date: May 68, Ref: 1968, page 2) During the movement of this train
fram ANAD to Earle, New Jersey, the train was required to be repositioned while
in the Potomac River Railroad Yard, Alexandria, Virginia. During this time two
carloads of rockets were uncoupled fram the train, and upon departure, were
inadvertently left in the yard. When this was discovered, a military team was
sent to secure them, and they were subsequently moved to the sea dump area
without incident. The rockets in the carloads were campletely encased in
concrete for the sea dump, and at no time leaked or caused injuries.

31. (Date: Mar 58, Ref: 1958, page 1) Leakers developed during the move
as follows: 7 discovered in Elko, Nevada, 23 discovered in Portola,
California, 34 discovered in Sacramento, California, and 59 discovered upon
arrival in Concord. This resulted in 7 of the 15 gondola cars being
contaminated. Load was decontaminated enroute and on arrival. No injuries.

32. (Date: Mar/Apr 58, Ref: 1958, page 1) Leakers developed during the .
move as follows: several minor leaks discovered in Portola, California, major ey
leaks were apparent by the time the train arrived in Sacramento, California.

During off-loading in Concord, about 150 leakers were found in 22 of 30

gondolas. Prompt decontamination and temperatures dipping into the 30's at

night prevented a major spill. Spills were confined to the gondolas and were
decontaminated. There were no injuries.

33. (Date: 2Apr 58, Ref: 1958, page 1) Leakers developed during the move.
During off-locading, leakers were found in 29 of 30 cars. Prampt
decontamination prevented a major spill and spills were confined to the
gondolas. Leakers were segregated and rapidly overpacked in propellant charge
cans during the off-loading at Concord, and all rail cars were decontaminated.
There were no injuries.

34. (Date: Sep 65, Ref: 1965, page 4) The VX spray tank being returned
was almost, but not quite, empty. During the movement, the spray tank nozzle
leaked a small amount of VX. The military escort team used a powdered and )
spray decontaminant to clean the spill, and the chemical reaction caused a
small on-board fire on the aircraft. The fire was quickly extinguished and
there were no injuries,

35. (Date: May 65, Ref: 1965, page 3) During Operation YBF as the USNS
McGraw was moving out of San Francisco harbor, another ship turned across its
bow resulting in a near collision. The ships cleared each other by
approximately 600 feet.
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36, (Date: Oct 68, Ref: 1968, page 5) Upon preparing to unload one

railcar at Umatilla, the rabbits were found dead. Further inspection disclosed
a small leak in an MC-1 bamb (GB) at the edge of the center suspension lug,

The barmb was immediately taped to stop the leak and was then overpacked. The
area was then decontaminated. There were no injuries.

37. (Date: Sep 68, Ref: 1968, page 4) During unloading of one railcar at
Umatilla, a leaking MC-1 bamb (GB) was detected. The leaker was taped and
overpacked. The area was then decontaminated. There were no injuries.

1

38. (Date: Aug 64, Ref: 1964, page 2) During the movement to sea, a ton
container of mustard leaked at the valve assembly. The lip of the ton
container had filled with mustard and the ton container below was contaminated
as well. The team evacuated the barge, suited up in protective clothing and
returned to the barge. They then dumped both ton containers over the side and
decontaminated the spill on the barge deck. There were no injuries and the
rest of the material was sea dumped without further incident.

39. (Date: May 46, Ref: 1946, page 6) Three leaking German phosgene bambs
were disposed of by taking them offshore and dumping them in deep water. There
were no injuries.

40. (Date: Jul 46, Ref: 1946, page 9) During unloading of the Francis
Lée, 33 leaking German bcombs were set aside on a barge for sea disposal. These
P were dumped on 13 Jul 46 20 miles off the coast. While dumping the bambs, a
o forklift pierced one bamb accidentally, contaminating the barge and allowing
e the mustard to partially drain. Since the personnel conducting the dump were
in protective clothing, there were no serious injuries and the barge was
decontaminated. However, the partially drained bamb floated away rather than
sinking. It subsequently washed ashore (20 Jul 46) where local residents
retrieved it as a war souvenir. The Army recovered the item on 23 Jul 46.
Fortunately, the mustard had been flushed from the bamb, broken up by wave
action, and had reacted with the seawater. The bomb was completely clean of
mustard. There were no injuries to the civilians who retrieved the bamb.

41, (Date: Aug 71, Ref: 1970-1977, page 1) During the loading of the USHNS
Sealift, one pallet of 15 M55 rockets was accidently dropped approximately 40
feet into the hold of the vessel from a crane. Although subsequent examination
showed that same of the rockets had been severely damaged, no spill occurred,
and there was no hamm to operators or the general public.

42. (Date: Aug 77, Ref: 1970-1977, page 2} Prior to Army inspection, and
prior to arrival in the North Area of Tocele Army Depot, cne of two engines
scheduled to pull the munitions train was involved in a collision when its
brakes failed allowing it to roll into another train. Although no weapons were
involved in this crash whatsocever, the event was widely covered by the media,
s0 it is mentioned here for clarification. No chemicals were involved in or
spilled during this accident. The engine was replaced, and the actual movement
cperation proceeded without incident.
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43. (Date: May 80, Ref: SETCON II, page 1) A helicopter transferring e

Chemical Agent Identification Sets (CAIS) fram Crane Army Ammunition Activity,
Indiana, experienced engine failure immediately after takeoff and crashed.

None of the CAIS in the helicopter leaked or spilled. One crew member suffered
a broken foot. These CAIS and the remaining CAIS at Crane were removed without
further incident.
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OPERATION RED HAT - M55 ROCKETS LIE IN THE HOLD OF
USNS SEALIFT AFTER ACCIDENTAL DROPPING - OKC TO JA,
1970-1977, PAGE 1.

N TN M I



re

Pt R SLA S A A

—~w
-

TNV VWO

L 04 Al

RN

L

WU TR W R AT T N R IO U Y T AT U AN UV URN VY Y

W

Y

W e W W W L

auoN

auoN

duoN

SUON

SuoN

QUON

SuoN

suopN

SuoN

auoN

auoN

SUON

auoN

auoN

suoN

831UapTOU]

sae) ¢
par3jroadsup
saed 01
sie) ¢

SJIe) 0§
saep |/

K310307TA
STTed UIML °S°S

sae) Om
sae) &
£oia], uyor *g-*g

K1012TA
AoTMaepm °S°S

sae) Q¢
Saie) 9¢

uemyTaM
1931EM *S°S

K103077
ABIPON °S°S

A113ueny

10 - AIng
0 - ATng
n - sar1303foag
10 - AIng
H - sunig

10 - ATng

10 - ATNd

H - sunag

ATnd
T - A1ng
T0 - A1ng

0 - swniaqg

1 - sunaqg

T0 - A1nd

T0 - ATng
o3ae)

(e

ad{1

9%61

1

9% 904
9% qa4
9% 924
9y qad
@Q :ﬁh
9% qa4
9y qo4
@Q Gmﬁ
94 uer
9% qa4
9% uer
9y uer
©¢ =mﬁ
@# uer
9% uer
- SUAOW
e
“w .

90

%0

0

91

X4

91

90

1¢

81

9t

6¢

71

90

174

L0

aieq

uer

uer

uep

uefl

uer

uer

uer

uer

uep

uep

uep

uep

Jaq

10

0¢

/7

<e

174

1 %4

[44

81

71

€T

A

11

%0

67

0z

dvi/10L
avi/nl
aons
dVI/T0L
viny

dvi/1nl

uedep ‘eweyoyogz
YWY
YWY

14 ‘®rIURK

ueder ‘eweyodoj
Vi

VY

1d ‘eriuPy

ueder ‘euPyodno}

0],

Mmoa

AOV

amnn

Moa

SERET-RY

MOG

vd ‘pueiyeq

3aansaq

veid

VD ‘puelyeQ

v ‘pueryeq

Jaaasaq

1319saQqQ

v2 ‘puriyeQ

v) ‘purlyeo

0woay

f_‘f ) ...-\

A EY

‘-

Ié-

<.
iy

R

LA

Y

o aaepan
N SN

s

~acac
f\-~f

\’\}\




FTETERCX

o

CAR

FIES

et ot A

-

-

FORVIE W

TICFTE NI TR NI T 2]

V" ar® et e Pas fa' Sp* S Sa a ¥ iy

aUON

auoN

L7

auopN

174

2uoN

AUON

auoN

2uoN

auoN

auoN

DuoN

8¢

auoN

auopN

sjuapyou]

£1032TA
ueyang *g*g

sie) ¢z
1e) |
sied (¢

I2UuTNg
auadng °g°g

KI0307TA
PT2TJUTT °S°S

sie) ¢

saen 7

sae) ¢z

sien g
saey ¢
siey ¢z
yonay 1

TT2MO0QORH
paempy °§°S

s1e) 0¢

Ai13uend

TpT———rTT -
.wanﬁhhﬁﬁnmmMrf¢wwﬁﬂumm.»&c~o:usu~m

30W Py
cA a R >
v b o
@ B ~
h
7
z :
10 - ATrg S 9% ady 10 - 9% 423 [T ealoy/ueder vD ‘puerieQ
H - sar13193f0a4 4 9% 494 67 - 9% 434 07 AJON amon mm
I - squog d 9% IPH 01 - 9% 424 61 940N/ A0rS va
h
H - sart3oafoag ¥ 9% 923 61 - 9% 9243 /1 4dON amnn =
k) .
- AIng ‘saspurii) S 9% IPW G1 - 9% 421 91 ueder ‘eweyodoj dvi o
>
‘ >
0 - ATnd S 9% Iel 90 - 9% 4a3 GT I1d ‘elTuey VD ‘pueTyrQ N
0 - AIng 4 9% 994 97 - 9% 924 61 dVR moa \
0 - AIng ¥ 0% 493 92 - 9% 9241 <1 dVH/ 0L MOC ux
H - smniqg 4 9% 993 /1 - 9% 433 1 vIed ja1asaq ..f..
L4
© furduwoj U\
sd - AIng q 9% 924 4T - 9y 424 41 TPOTWAYH udpmoug VA Ry
¥
O - ATng 4 9% 924 Z1 - 9% 424 80 dvi/1nlL moa H..
H - sunaq ¥ 9% 924 0T - 9% 924 /0 VY 191983( Jw
s
Lieypuaduy - squog W 9% I1BW {0 - 9% 994 %0 v3 ved =
K2
10 - SI9PUTTAD S 9% del €1 - 9% 934 70 rayoy ‘uasuin 0DS1duUr1y UPg 1”
X
H - sunig 4 9% 424 G0 - 9% 994 ¢0 VY Inaasnq ~a

o8aen adA1L

(QaNNTINOD)




Ll A g SN UL PR

-l

.
N

AN

™

"
, o
v m .l-lh
K wm
W Ql-\k
. oy
N dUON  [BTUOTOD *S*S°N H - ATInd S 9% ady zp - 9% IPW /7 70 ‘eoqirg anN Xy
r ....v\__
e dyyspuatagd Re
m T adep -s°g 10 - AInd S oy ady g1 - 9y Pl €7 ueder ‘ewpyoyox dvH am
. iwl.;
: Al
P_ K31030TA .sm
W auoN BasSTaY) *S*S O - ATng S 9% ady 9n - 94 Iel (7 urder ‘eweyoyox avil wd
‘ A
‘ suoTjTunm assueder ..\A.
SuoN pat3roadsup paanided ayqeqoad ¥ 9% ady 10 - 9% aey 7T v ¥ ‘pueide( s
7
- Ot |
peaH vy
auoN puoweyq °S°S H - satr30afoag S 9% IBW GT - 9% BN 1T eag anN N
g
auopN siey 4 H - sa1139afo0ag 4 9% 1Bl 8T - 9% IBR GT anN v s
...A
I
" VO ‘NO ‘90 1-NH IN ‘syoraieq 110d1Ty TPUOTIEN oA
. SUON sueTdaty | ‘H - sarr3Idalfoag V 9% I 61 - 9% IBN HT PI@13j0Ud¢g uoldurysepm M
vD ‘Y0 ‘HD ‘1-NH jzodaty feuollEN x&
3 SUON Nonay | ‘H saT113909l0ag K 9% arW #1 - 9% IRW %1 uo33uTysepM v ok
L 3
W
AUoON sied & N0 - squog q 9% ABW 91 - 9% IPH €1 nda aons mg
I ) L
w auoN aep 1 B - ATng d 9y IBW $1 - 9% IPH Z1 (RN v3 "
LY .- -h
W uosqyn .

PUON WeTTITM 1VSN H - squog S 9% AP 61 - 9% JIPH O1 riPURd 340N

N

SUON ueinyy °S°Ss°fi H - sa1139al0a4 9% IPW [0 - 9% IBW 10 Pag AdON g

wn

sjuapioug A3Tuend 2 adf1 aieq oL woay .

(QANNTIINOD) 9%61 - SAAOKW

CRTCWUST AT OV TINTTR TR UL LV LY
t
1
Q.
&0
L]
]
2
|
-'.. ..‘l-. \.. --.

fl '-.




S > % ' \ N S R kS LM T I F R A ‘ e T :
SEXMASSI N ES S Ma ‘a\fs.-\..s... y BN e L e e NS .....f & e el 2 I_\rspwr\r.\.L
Oy
A ‘o o
fl’\’\l 15 . _\ ) .H-‘Iﬁ“
—il\’_
wu
”.\M
’ %
1
suon pat3yoadsup 00 - squog 49y Leil w0 - 9% £eR 10 vad aors M)
QuoN 818D 11 H - squog d 9y Ley 40 - 9% Ael 10 amdo vagl
(uewaan)
07  9STM OrEST °G§°*§ H ‘00 - squog S 9% unp 90 - 9% 1dy 67 aors/adoN untl1ag ‘diamjuy
SUON peT3roadsup 00 - squog 4 9% ady of - 9% ady 87 vid aors
duoN sie) 01 Il - squog 4 9y 1dy 67 - 9v 1dy 9 amon vaqan
duoN pa13Io3dsup 90 - squog A 9y ady £z - 9y 1dv 67 ved aors
(uew1s9) vo ‘H -
auoN sien ¢y squog ‘sayrioafoxg 4 9% ady ¢7 - 9% ady ¢ v <S9S
auoN sae) 1¢ 0 ‘90 - sarrioaloaq ¥ 9y 2dy gz - 9% adv g amnonn fs9s
auoN sae)y ¢ H - squog 4 9y adv ¢z - 9y ady 81 321989 avNd
auoN sie) ¢1 H - squog 4 9y ady 11 - 9% 2dy 90 121989Q avnNd
duoN syoNIL ¢ H - Y1nd W 9% ady 60 - 9y 1dy 20 rueued 70 ‘eoqreq
PUON pa13¥2adsupn 1 - squmoyg g o4 adv ¢z - 9% ady 10 Bag A1e11 ‘eaanv
uymeluag
97 jied °S°S 9) - squog S 9% ady ¢1 - ¢ aors/adoN adoangy
uosasmy (uewaan) vo ‘H -~
auoN Jyoueay °S°¢ squog °‘sayriooloag s 9% ady ¢0 - ¢ a<4s adoang
auop sieq ¢ IH - so11309f0ag ¥4 9% ady %0 - 9% IBl OF vad 12aas9q
sjuapiouy £313uend o81e9 adf] aie( ol woa g

(AAANTINOD) 9%6T1 - SAAOR




QUON

auoy

AuoN

AUON

Vel

AUON

DUON

auoN

JuoN

auoN

QUON

QUON

DUON

91

61

sjuapiou]

zonay 1
Jed 1

sien /1

SPUBTMAN
sIoueBlj *S°*S

227 sToURIg *S°S
s1e) (¢
sien ¢1

sie) ¢
pat3ioadsun
sien €1
Aonil 1

sae) ¢1

Aonal 1

uospaeysTy
piempy °S°S

uociTeM
981099 *g*'S

A313uend

TSR e NSO LA
q
H - suniq W 9% Aey 67 - 9% APW 47
(uewaon) yn - squog 4 9y unp /0 - 9% Aell €7
(usTaTag) H - SOUTK 4 9y Kew %7 - 9y Ael g7
90 - squwogq S 9y unp ¢1 - 9y Aey g
(uemia29) § - squog S 9% unr 80 - 9% LPR 07
(ustTaTag) H - SOUTH q 9% Aey 17 - 9% AP 6]
£1eTpusduy - squog ¥ 9% Al 77 - 9% APH /1
H - squog ‘s318%20Y 4 9% Aell 61 - 9% Lfel g0
90 - squog 4 9y Key 80 - 9% ABW 90
) - squog ¥4 9% Aey [0 - 9% Ael 90
H - unag W 9% APH Z0
H - squog q 9% AeW [0 - 9y Lel 70
T ‘H - swnag W 9% Aey 10
R ‘ND VD ‘H
~ SUOTITUN| UPEWIDN S 9% Ael 87 - 9% AeW 10
90 ‘0l - suor3ITUNY
*S*N % ys1ivag S 9y Ael 97 ¢
081e9 adAy, 21%q
(AANNTINOD) 9%61 - SAAOH
n_oam

- S A F.u” L R R B SR 5 P il R SR A B A B Bl L SRR B A P ol T S IR . S RS A S A A~

L 0

LY (]

e |3
s af S At

HNL

HNI

amMod

PEREL-ETy)

ndda

Yad

£1ea1 “110ulrg
VR

10a9s9(

LAY

ac4s

oL

f1e11 ‘110UfRYg
wnifyag ‘dasmiuy
asas

avikd

avve

aors

A1e311 ‘vaony
qavvey

avNDd

awvve

wni®roag ‘daamiuy

SATEN “13TPITD

3
7

. A - r 2 el
EICRIAN I SN

PR

PR
.

P ‘.f."r-,:f,;f,:f.‘..'_

“

PN AL,

Fo



‘82 0,000

suopN

auoN

3uoN

auoN

QuUON

BUOYN

QUON

auoN

QuUON

2uoN

QuoN

6t

auoN

sjuapyiou]

e tuun e N 7o
sie) by
SIB]D G¢
saen g1
sae) %
sae) 74
saed 61
sie) 97
sae) 71
Sae (O¢
sae) Q¢
sie) 41
squiog ¢
siep ¢

£313uend

L B oA -

e
RESe bl e Ba O

T - ATnd
dail - AIng
90 ‘H - SuoyIITUNR
0 - A1nd
(uewaag) H - squog

(ueminn)
H ‘9D - squog

(ystarag
pue °s°n) 90 ‘H -
SBuI ‘squog ‘suniq

H - sor113102f0ag

(uewaan)
n ‘0D - squog

5D ‘H - sarr1Idafoag
SauTR ‘squoyg

90 ‘H - s19%d0y
‘satr3oeloag

90 - squog

IH ‘90 ‘N - SdUIW
‘sar13109f0ag ‘squog

9%

9%

9y

g%

9%

9%

9%

9%

9%

9%

9%

unp

ung

unp

unp

unp

ung

unp

unp

unrp

unp

unp

unp

(ganNNTIINQD) 9%6T1 ~

2RSS AL -

W

L AA AL
[T - 9%
17 - 9y
07 - 9%
81 - 9%
81 - 9%
ST - 9%
%1 - 9%
€1 - 9%
60 - 9%
80 - 9%
g0 - 9%
0 - 9%
23eq
SHAOKW

3T

ung ¢

ung &1

unp %1
unf 47

unpf &7

ung €1

unp 11

unf /0

unp @D

unf 90

unf 10

9% Key

£el of

a A =gt g—g

R LR PN

q4sas

Vid

1919s53(

VY

vad

vdd

amdn

jaiasaq

annn

Joaasaq

eagqg

amMnn

oL

v

AVND

aors

avMd

aors

4s4s

avNd

aors/adoN

as9s

woay

AN

D] - ",
T A

Sl

. S S,

-

ERNC Y
LIRS

P
AT

-

ST,

.‘-
P




180245 0% 0¥

-

PLASLSAS

auop

2uopN

2uUOoN

SuoN

3uoN

67

QUON

auopN

2uoN

14

2uoN

auoN

QuopN

2UON

—— it

sjuapIoul

e )
Y
"o
N
NavS

L &L,

s1ed €

sie) 61

sae) 61

saed ¢1

Saed 0Of
paor31oadsupn
saed (¢
sae) 61

siepy 1

sae) NQ
s1e) 0f

sie) g

Sae) %7

sae) ty

£313UEN]

..- N

e L PR LRLA T

(urwaan) H - squog

(uerwxan)
Vo ‘H - sqwog

(uemaan)
v9 ‘H - squog

00 - squmog

(uewxan)

99 ‘" - sar1iosfoayg
‘squog ‘s39y00Yy
(urwmaan) y - squoyg
H - J1ng

(uvewaan) |1 - squog

(uewidn) |1 - squog

(ustitag % °s*n) H
‘9 ~ swni(q ‘squog

T - jInd
T - j1nd

(uerwaan)
H ‘90 - squog

(uerwaan)
H ‘90 - squog

ad{],

L

©¢ unr
9% unrp
94 unf
9y unp
9% unfp
9% unp
9% unfp
9% unfp
94y ungp
9y unp
9% unf
9% unp
9% unp
9% unp

6¢

8¢

L7

97

0g

€T

1 %4

[44

12

x4

Y¢

0?¢

L1

aie(

(QANNTINOD) 9%61 - SAAOW

unp

unp

ungp

unp

unp

unp

unp

ung

ung

unp

unp

ung

unp

unp

a9z

ve

%e

%4

1¢

61

61

81

81

|1

e

.%%u-\%-\

oL

v
PN A e

vad

amon

amdo

amMnn

vad

amod

amdo

vad

vad

vad

v
3
a

HNL

aors

as4s

PERELEY|

954s

KN

anon

vid

aors

aors

woaJ

M P

v

AN

A_{

N

Nk

SRy

o

‘\"U'h:’

o
o o

..>A
LN

s
. el %

TN

v
P

~ ¥
o n

oo~

L

-
.

.o
AN
A N

PN,

ool

I

-




3 -.f \.-!\ft-hn

AuoN

Quop

f1

BUoON

auoN

QuopN

auop

AuopN

auoy

auoN

auoN

1¢

sjuapyou]

i AR S
si1ed ¢ H - j1ng
saed 01 (uruaan) p - squog
sien 01 (uewaan) H - squmog
SIe) 0OF H - qInd
sae) 71 (uewa29) H - squog
sae) ¢¢ H - 3A1ng
SIB]} QOf H - jA1ng

H‘vo -
sae) 01 sa1130°9f01g *squog
sie) 9y (uew1an) H - squog

(uewaan)
saed (Og H ‘vo - squmog
SaBe) GY H - jIng
sae) (O (uewaan) H - squmog

M0 oV ‘90

e 1 ‘It — sauyy ‘sqmog

sied 0¢ H ‘v9 - squog
£172uend ofe)

2 P
RS

TS

X
Amk

Y.!ﬁ.
L
‘Q

9% Inr
9% Inr
g% InrC
9% 1onr
9% Inr
9% Inr
9% 1np
9% Tnr
9% 1Inr
9% TInr
9% Tnr
94 Inr
9% Inf
9% 1Inr

adf1

N oo

it
Sy ARA)

g

81 - 9%
[T - 9%
0€ - 9%
ST - 9%
11 - 9%
80 - 9%
S0 - 9%
90 -~ a%
¥0 - 9%
10 - 9%
70 - 9%
10 - 9%
Y0 - 9%
€0 - 9%

21eq

(QANNTINOD) 9461 ~ SAAOW

Y
e

mr

me

e

e

mr

mr

¢

nr

nr

unp

unp

unrp

unp

ung

€1

€1

11

01

{0

S0

70

o

10

6¢

8¢

LT

92

9z

VNN

LG5
et b, @

ol

A @pele

YRY

vad

vad

VY

vad

VY

amadn

vid

amMdo

VI

anno

24da

amMon

PR AARNA T

vad
HWNJ,
WNL
aMmdH
WML
vead

1”39saq

184S

WNL

a<98s
anodo

4S4S

va

woxyg

-INI‘.'T\' .'- N'.

W By

’l II

oA T

S

RN

‘.,

PRl W

e A
S NN

.



 a

-

L' 2" 08 4N '8 %0 0" Yy

THRI T,

P g Pr— P ; -
= : &5 Tl WO - L o L USE R A P N A R PR SR e LALLM T 2T

‘8 ONV ‘L ‘T S39Vd ‘9¥61 - HVD IVH ONIDIVIT V 40 DNIMVYHA AOIH3d

."Buip)s © uo peoed Ajej|poww} Sem Jed By} (" * °) ‘POIGAOIS|P SEM 10)EBO| SNOJIGS B )|,

‘g M3 11 ¢ Larao NS

% o s - T _
— e I . - -
\ w / ML AL
. . S - et )-SR —

..ﬂ .

_:r,:.- '-P.;-I'_;f

s

PN g AN,
A ! . M . A

.',-:

iy

=




ol i

&9

o,

Y

- = - v

’ i v N r s ] . . B i; ' P N
e ; D RO RNTNIND Y ) G\l SN AT L AL AN S 2 e O Al AL, .,

O

o
v

‘6 39Vd ‘9¥6lL - ANVIAHVW ‘QOOM3IDAT ‘ANVISI SITOO0d 40 1SV HOHONV 1V 337 "7 SIONVHY 'S°'S 3HL




1 )
5.- hY

X

WO TR

PN T

FW\H.W\K’WVM W

P P

¢ 3 P
B2 FALG TS

dUON

auoN

BUON

€1

dUON

71

auoN

auop

QUON

L1

461

auoN

auoN

0%

S3U2pIOUT

afaeq
adaeyg
si1e) ¢1
a8aeq

28i1eq

sal3aeq 7

a81eyg

Jedy 1

28aeg

a8aegq

997 sitourayg °*g°S

¥naL 1
sae) 1
a8aeg

A313uend

a0
‘H ‘7T ~ yTng ‘squog

T - squog
7 - squwog
H ‘1 - squwog
17 - squog
vo ‘00 ‘H

‘1 —~ saulp ‘squoq
7 - squog

(e@saueder)
oTuysajoadd - squog

1 - squog

(yoea 471) squog
H uewaon Suyesn

(yoeo ong) squog
H upmaan Suiyea

AD - squog
T - squog
(urwaan) H - squog

adAy

ay

9%

9y

9%

9%

9%

9%

EAS

9%

9%

gny
8ny
|ny
8ny

gny

Sny

gny

gny

Sny

Sny

mr

ve

19

81

€1

01

[44

80

€1

[44

90

Vx4

9y

9y

9%

aieq

(AaNNIINOD) 9%61 - SHAOW

+

A

[

Sny
Sny
Eny
gy

3ny

Sny

Sny

Sny

any

mr

mr

mr
Tnr

nr

1 %6

[44

¢l

Al

60

80

L0

20

10

x4

LC

14

L1

€1

+
LA

ol

S

L0 w

Q.

rag

e
v
s

HSeS

Vo ‘pueldeQ

HS4S

WNL

HNL

N ‘aaulep
‘prweRurAn uedTIAWMY

aonq

WNIL

woua g




x Y 5 TN S Y
” o \_\ 4, \-J'u-. A\FNFL(\-('\#. g \( I. - iy

! . o, A .- oY !
PP A A o .\ y - \-\u‘- -r » @ .Wf..r\l.f-f -W. -\P\....\..\..\-.\e.

AAL N Y AA \....\..... b LT AL

P

3

PR AN A2, A

Oft

AuoN

auoN

Z1

auoN

SUON

2uoN

auoN

auop

suop

auop

QUON

auoN

auopN

BuoN

auopN

auoN

auopN

————— ———

sjuapTou]

€G1es P3aeg
16164 »3aey
161¢4 @%1eq
sae) 71
saen ¢1
alaeg

TC1g4 @3aeg
gc1es @3aeq
161€4 28aeg
sie) 71
93aeg

afaeq

T4 28aeq

14 93aegq

a8aegq

sie) 71

£3yauend

squog

sqmog

squog

squmog

squog

squogq

squog

squog

squog

squmog

squmog

squog

sqriog

squog

squog

squog

squog

A

.u .“,...

01
S 9% 100
S 9% 120
S g% dag
4 9% 1390
4 9y deg
s 9% deg
S 9% dag
S 9y dog
S " 9y dag
4 9% das
S g% dag
S. 9y dag
S 9% deas
S 9% dag
3 94 dag
S oy fny
¥ 9+ dag

.y

(GANNILINOD) 9%6T1 -

£0 - 9¢%
£tn - 9y
L7 - 9%
0 - 9%
/T - 9%
€T - 9%
cC - 9%
0g - 9%
0T - 9%
ST - 9%
1 - 9%
1T - 9%
60 - 9¢%
60 - 9%
10 - 9%
0g - 9%
€0 - 9%
2aeq
SAAOH

100
120
dag

dag

dag

fny
any

Sny

0

0

a9z

174

1K

Ye

17

61

61

[

11

01

80

g0

ot

67

L7

Pag

a4s4s

qs9s

rag

q4<9s

ol

woa g

As9s

asas

q4cgas

aong

vaqan

a<9s

a4sHS

vas

qsas

MRS

vaan

acgc

aonga




m

4

w dUON
JUON

W SUON

3

W auoN

m QUON

2

F dUON

:

wﬁ SUON

c QuoN

3

ﬂ 3uoN

%

.,

3 ————————

)

P SJjuUapIou]

3

."

2

w. ..

27,4,

y --\..\”c\.“-

m .. -\- L

S

Ied 1

sie) g

s1e) 7

(m237 IXdU

a29s) parjroadsup
zs1g4 93aeq

si1e) 7

167¢4 °31eq
7s1ey °Req

S1BD §

A1713UENnd

V9 - squog k|
1 - suwnaqg h:|
I - suniq d
H - sunaqg H
H ‘T -
sa11319f01g “squog S
H ~ sa11308fo0ag k|
T - squmoy S
T - squogq S
T - squog .|
o8aen adA1
(AANNTIINOD)

AVER ST b L el R L2

11

g% 29Q
9% 320
9% 390
9% 390
9% 320
9% 3120
9% 1930
9% 3190
9% 120
9%61 ~

1

9t

81

LT

€1

11

11

194

SAAON

9%

9y

9%

9%

9%

ay

9%

9%

9%

a1eq

daq

190

320

120

190

120

190

190

A% P " "2 THRYLP " S LT N P ERLE_t_ " e g B " WA = -, a e -~ w JR

%0

€7

81

91

71

o1

01

01

60

J?#UUW

121as2(q

VI

vd

321as3(Q

wolay

as4s

amnn




_'nn.-nnkﬁ‘ .\

QuoN
QuUoN
suopy

2uopN

auoN

auop

auoN

suoN
auoN
2uoN

3uoN

sjuapIoOUT

uuu- u-nP p I}

sdral
1/890na] <G

s1ed 41
saey 41

sie)d 97

sied 0

yonay 1
saep g
aoueaa]
EOH .m'm.:

sdyay
zO1/89onay g6/

syonay ¢
saep 01
saepd 11
sae) 7

L313uend

sarr3%9f0ag

H

sart12303loag

=
|

n - sayrioaloag

5) - squog
SND ‘9D
‘U - sayyaosalfoag

pue sapeuain
gND ‘H - RIng

SND

‘H - saT71303f0ag

SND ‘90

‘H - seyr39afoag
y squoyg ‘saprusaiy

H - sa1130af0ag

H - so711309l01q

YD) - squog
AD - squog

T - 1N
o81e)

adf1

L% d3a T1
(v d3s of
L% das g1

(% 8nv

L% 3y /0

Ly 1Inf 89T

LYy 28ny ¢o

By uer /g

L% 924 97

Ly uer ¢

[Y6T .- SHAOW

Ly

LY

?3e(Q

Sny

mr

mr

mr

nr
advy
qad
q24

uer

9t

£l

<0

0

<7

%e

1¢

4l

0¢

VY
Vi
Vi

VId

12a19s3q

v3a

J131asa(q

vM ‘108ueqg

VI
VY
3191982(q

121280(Q

vind

oL

JOAS
vaan
vagl

vM ‘a08uegq

vM ‘aofueg

VA ‘30auol 34

vy ‘108ueq

21310Rdg

aong
aons
avNd
avNd
13aasaq

woa g

P AT

-
.
U . O

- - o -
LN

-

Y

L4 o' W)
W

~}5

LA GRS RS TS U RV AR NN LY,

L
»

(ALY

?:f{f;:‘f



v‘-;lﬂni-

aTm

-

ol St

Lol

dsup
2uopN

auopn

sjuapiodul

pa21310°dsup
syonay 7

siep 71

A113uend

e -p........r.... .._.... PN

4
T ‘N - ATng S %61 Pag
n - sa11302fo0aq W [% AON 80 - [% AON %0 Vivd
H - s@T11312afo0aq 4 (% 190 91 - [% 320 11 vind
o8i1e) ad{} aieq 0],

(QANNTINOD) (%61 - SAAOW

(Y

LA

[ SRR

G

-1.-
LN

A
4 % ‘el

PYSeIV
‘jyepy pue nilv

vadan
vaqan

woa g

'-‘: 4‘: -I'E ;('5 {E o, ﬁ d‘,\

2t

P

o

s,

At R e
SR TR

LU O0N SEUNS Y

e

Ol hN




auop
QUON

auop

QUON
auoN
2UON
auoN
auoy
2uoN

duUoN

JuoN
QuoN
QuoN

8JUIPTOU]

iy

As

saed 11
saed g1

siey G1

siey gy
sie) 6¢

sie) 9T
siep g8
siey ¢y
s1e) ¢y
si1en hy

sae) 7%

sie) ¢y
s1e) 1y
siey oy

1ep 1

A313uend

90

20

20

a0

90 - ATng ‘squog

90 - AIng ‘squog
90 - squmog

90 ‘H - squog
¢ (uewadn) NIng

‘H - squog “jIng
- (uemio9) squog
‘H - squog ‘}Tng
‘H - squmog “Tng
‘H - squog “yIng
90 - squog ‘}Ing
‘n - squwog ‘jIng

90 ‘IH
‘H - squog ‘jIng

‘H - squog ‘3Ing
H - ATng

90 ‘A0 - squog

8y Aen
8% APK
gy ady
8% BN
gy IPR
g% IeR
|y IBK
8% el
8% IeN
8% Qa4
8y q°4
8% 924
8y q°4
gy uer
gy uer
- SAAOK

e

L0

1¢

1¢

%t

114

L1

60

€0

Lz

81

80

z0

%t

61

8Y

8Y

8%

8%

8%

8Y

8%

8%

/Y

8y

8y

8Y

8%

kY

a1e(Q

Key
Lep

ady

pRA)
AR
ey
Iep
iep

el

924
uep
uer

uep

74

an

61

()13

£C

0z

91

80

0

14

L1

90

1€

€T

%1

Cor vy

L

Y AL LR i R R 8 -ﬂ. --n.s\h-&r

viad

vad

vad

vad

vid

odda

vad

vad

vad

vad

yad

vad

vad

vdad

oL

Patm a8 8 A RS e X B & A A S SN

oy
et

amon .
] -\
e

amon ”4
“
’ 4

amnn wo
A
e,
AIL
2

amnn 7y
"

OZJQ ’-n
"

anoon i
-—.
-4 a

amoon ’
Sa
u!n
[ ]

amon A
"4
b

aman .
wl'

amon

amon

amo9o

amoo

amon

aoHd

wol1y
2
5y
e




Mo A

'

[" .

LAY o e SN 22 T ISR I LR b I EE L NI NN W SR RIS l_.ﬂ....s.r....r..f..w\ > ,. ) ........r-\...
Y I . oo , e
oK Sl ki

[4
SUON 1JBIDATY 1 oD - squog Y 8% 7°q 07 - 8% 22d 91 vl Lo fgav T1Tn
I9pueXDTY
96 ‘Vé BNYSOf *G°S T - ATng S 8% 990 07 - 8% 220 61 €ag 454s
duoN S1B] 6 7 - squog ‘j}Ing 4 8% 990 61 - 8y 220 €1 as4s amnn
duoN sae) Q¢ T - j1nd 4 8% 22Q R0 - 8% 220 90 as94s amoo
IuoN sae) 9¢ 1 - ATIng 4 8% 930 10 - 8% AON 6¢ as4s amnn
PuoN si®) Qg T - Y1nd 4 % AON %7 - 8% AON 7T ASHS amnn
auoN Sae) 6t T - TIng 4 8% AON QT - 8% AON 91 as4as amdn
SUON sied 6t T - 31ng 4 8% AON 11 - 8% AON 60 4s4s M09
duoN sae) g¢ T - Ind 4 8% AON €0 - 8% AON T0 4s4S amon
dUON syonay ¥ 90 - A4 K R¥%» 320 62 ~ 8% 320 02 040 vi
SUON I3eI0aTV 1 VD - squog v gy dsg WA - gy das o1 va ada
UON Fonay 1 H - saT1130alo1g R gy any z7 ando oHA
perjroadsupn -
auoyN sien ¢ (uewian) SUOTITUNY 4 8% 8ny ¢z - gy 8ny g1 PEB LT | amMon
auoN 33eaD0ITY 1 g0 ‘vo - squog v gy 3ny 4o - g% 3ny €0 oda va
duoN 13BID0ITY 1 VO - squog vV 8% Inrf {0 - 8% I"[ 90 0da v
auoN IJBIDITY 1 patyroadsun - squog Vv 8% unf g1 - 8% unr /7 In ‘g94v T1TH v3
02
auoN Nonagr 1 ‘1 ‘H - SI9pUTTAD W 8% unr ¢n - 8% unf €0 V3 vd ‘u4lanqsiiyg
S vuend 08125 adAy s1%q o1 wo1g
(QENNIINOD) 8Y61 - SHAOW

" ™ ¥ CIRC IR
A L S A P

o,
A

T e Y

AN

PR ;
AT AT N N A,

R

Ny

A
SN

o~

AR

-
o \f

.r\'_.- N

b




| =il ..- .-n .p. .- .—-\J.. 13 -t ..- .-- .-. -.. ..- Y.

‘2 39vd ‘8Y6l - €S8S OL AMOD ‘WNINVHID NOILYHIMO HOJd LNIWIHS SVYO OIXOL V dN ONIIVW

" TS Y
o 3 Pad
et o

-




- e - Y Pt » by —d .
et s Ll akaA RS LA NS
L2
Ny
fl‘ -l’lw
/-l\f\

‘T 39vd ‘8v6L - 8SES O1 AMOD WOHS VNITOHVO HLIHON HONOHHL DNIAOW 31ISIM3T X1NE

P

Y h AR A - e % T T 2
o f-.... ....-. PN Lol ..f..:\...f..f.. - RERR A Y R '. et ...... VA ..\.\..\..\’”
vy vy
I ;- .
. AR
C el 5
. @ <
i




\I\ ..\'

LY

1;']‘ -
AR - .
P g -»\ﬂ-v\f-vf- 5

o R e e T T SoRU i 1 dr e v e

Eaol

ata

"

Cora

SR OGS
~

TP
\J,'-.\

-

PPN

AN
L

..,

NN ALY NS

TOEITIRCPN

*



- R Y )
,!.v,\\.\.lih hn..
J.. PN

.

h
N

Pl EE AL rEl TAREALA s PNV EN® LAV e od )
RO Y 3 ..J\‘n‘ ,-r [y b T TP o P T Y Y > WAL MY



DUON

dUON

QuoN

auopn

2U0oN

auon

2uoON

-

2uUoN

2uopN

auoN

2UON

auoN

2uoN

auoN

sjuaprIOuU]

syonayl ¢

JJeIdATY 1
s3onay 9
syonay z
syonay 7

R CLLE WA

sdraj,
G/syonay, G4

Yonay, 1

yoniy
syonag 4

sjoniy ¢

pat3¥oadsup

£313uend
po1310oadsup

saed Gt

A313uend

H

n

H

H

H

SND

2]
2z
(&

satt309fo0ag

O @1qeqOoad
pat3roadsupn

ser1398f01g
sa11393f03g
sa11309f0agd

saTr1399f02g

sat13o=lfoag

sartaIvefoag

H - A1nd
satt3Ioefoag
sar1309afoag

H?9 21qeqo1g

— per31oadsuf

HY¥D 3T1qeqO1d

— parjToadsup

90 ‘H - AIng

W 6% unr

Y 6y unr
W 6y unr
W 6y unr
R 6y unp

H 6% Aen

R 6% unr

W 6% fen

H 6% Lel
W 6% Ael

W 6y Ael
s/4 6% el

S/4 6% 1PH

¥ 6% IPH

ad{3

6%¥6T - SHAAON

Ky

%t

61

91

60

€0

8¢

1¢

0¢

<1

£l

01

114

ST

%0

21e(q

ungp

unp
unp
unp
unp

LeR

fel

LeR

Keyy
ey

Ley

IeR

AP

PR

17

81

¢l

80

0

L7

Ye

61

€1

[4!

60

01

o1

0

YWY

oda

VY

VY

VY
VY

vD ‘oxapad
ueg ‘anyjayoep 14

YiY

Vil

IA ‘seumoyl *1S

IA ‘sewoyl +3g

vid

01,

AOAS

vi

aong

aond

aony

aond

AOAS

aond

VY

aoHnd

aond

vad

anon

woay

¢

G AT ARN

P AT AR

NN

N
£

LSV

-
-

-

N

«

-‘."\-

NN

-*“-.(\J."-ﬂ'\’\("}\"‘\\

i
B b 2

~>
-

. O

-

o

.Wf‘¢‘a



-

ot

u\l ) .r HASA

auopn

auoN

Puop

AUON

duoN

QUON

auoN

auopn

auoyn

QuoN

auoN

auopN

QUON

auoN

auoN

sjuapyou]

ot 2 'x.-nﬂ....-.f.frf..-vu..' = e

s)onay ¢

s3onay ¢

Ied 1

IJPIDATY 1
sSyoNn1y, ¢
saoNIL 01

s)on1y 4

1JRI2ITY |

1381011V 1

1JeIDITY 1
syonay ¢
13eI2TY 1
syoniy ¢
s3}onayl 9

syona1y 9

A3113uend

Tl

H - so1r13%alo0ayg
H - sart3ioalfoag

D @1qeqoag
- p9131oadsup

O @1qeqoad
— pa1371083dsup

H - so113909fo0ag
H - sa711039[034g
H - sorT13I99foag

O 21qeqOad
-~ pot3Toadsuf

0 @19qeqoad
- po13¥oadsupn

O @1qeqOo1d
- pa13yoadsup

H - sa11399f0a4

n - squog
H - sayiiIoafoag
H - s®11303fl0ag
H - sarT1308l0ag

(QaNNTINOD) 6%61 —~ SIAOW

PO XA

W

S/4

ad L1

‘¢.~ .

69

6%

6%

67

6%

6Y

6%

6%

6%

6%

6%

6%

6Y

@
‘agn

.1\._' LI

3

mr

nr

mr

mr

inf

unp

unp

te

60

kX4

61

61

[A¢

01

x4

8¢

4!

01

/0

0t

£e

LI I
S A

6%

6%

oY

6y

6y

6%

6%

6%

6%

6%

6%

6y

6y

2318(Q

Lo 4 \uv\nv\

gny

Sny

3ny

inr

e
mr
mr
nr
unp

ung

7

61

61

81

6T

11

60

9t

1¢

11

60

Lo

6¢

?

Y]

. -vn--.\. vt
PP o S VI A N

IA ‘srumoy],

o],

VId

YIRY

ada

VY

Vg

vid

o4a

odda

244

ndda

Yid

Vil

VY

(L

woa g

x

aong

aond

vi

va

aond

vaq'l

aong

Y3

A~.m

aond

va

(U kY]

aond

aond

oY

T TV i)

L AN N S A
RASKR
AV RN

“

ARF A

- -
s

LN
e

e TN
N Y

~ e

"

AT

\f‘fﬁ'

-

LYy
'\-.,_ )

N,

5.

-




auoN

) auoN
duoN

- QuoN
b, SUoN
QUON
QuoN
JUON
JuUON

. auoN

p 3UON
2uoN
X S
! QUON

sjuapIouU]

s)on1y §
s}onay 4

syoniy ¢

1JRIDITY T

IFBIDATY 1
syonag 61
syonay 7
s)yonay z/aed 1
syonay ¢
SAONIY, H]

syonay %

IJPIDIATY T
syoNIY 4
sNPNIL 01

syonay ¢

A113uend

Xy

H

H

H

H

H

H

H

H

H

L ERPEREXET &

soT1309f01g
satr13I°oafoag
CEIREREINGE |

O @1qeqoad
pat3iToadsupn

0 @1qeqoad
pa213T08adsup

sartIoaloag
sary30aloag
— SUOT3ITuUNy
soyt110°f0ag
sarr30aloag
saT1392f0ag

9 @Tqeqoiad
pat3To3dsuf

sa1y73I09loag
satti1o9foag
so113%9f 02g

o8ien

W/d

H

ad{y,

(QANNIINOD)

—— e .
PR DIt oA

6%

6Y

6%

6y

6%

6%

6%

6%

6%

6%

6%

6%

6%

6%

6%

AFP.

300
120

190

390

dag

120

dag
deg
dag

Sny

6v61 -

71

L0

10

10

6T

10

e

6C

19

91

60

0

0

20

0t

S3a

aieq

AON

e fufake

190
1920

dag

dag

8nvy

gny

" WL a4

01

90

0¢

0¢

Lz

9t

£e

1¢

71

€1

80

10

10

67

67

AL

0],

Phet]

VY

Vil

VWY

oda

Vi

VY

Vivd

VI

il

nda

VY

VI

Yy

P

woa g

vag

aond

aond

Vi

va

vag

aond

vaqanl

aond

Vi

aoHd

vagl

aond

o as ¥

3o

Josfndaiaiag:

f:f{f‘f

IRy

YA SN AR

S 0 e AR p N o T




Pacta et a e

»

Sy
&
A
vy A

a

2uoN

SUON

auoN

auoN

auopN

auopy

BuoN

auoN

BuoN

auoy

auopN

auoN

sjuapjoul

<Py Ry Xy Ny K] Py

syonay /1
sien G
saen g

syonay, &
syoniy gl
saed 01
siep 4

syonaL 61

sie) ¢
syoniJ, g
syonaL 11
syon1y 07

sRoN1L ¢

13RIDITY 1

- ——— ———

A173uEend

H

H

H

H

H

H

I

H

H

- 333 SO e DS

- sar13%9af01g
- s91131%99l01g
- sat11393lo01g
- sa11399f0ag
- saT¥3I%9l01g
- satrioaloayg
- saT130o9foag
— sa1t13193f0ag
- sa11303f01g
- sor1399f0ag
- sa11399fo0ag
- say1109foag
- soT1303l0ag

D 91qeqoad
- pat3r08dsuq

R

adA]

5
A

6%
6%
6Y
6%
6%
6%
6Y
6%
6Y
6%
6%
6%

oY

6Y

e

daqg

REL|

AON

AON

AON

AON

AON

AON

190

190

190

120

190

60

90

10

194

174

61

o1

11

£0

LT

8¢

1¢

Sl

71

e'a o a'a

- 6%

aleq

(QanNNINOD) 6%61 - SHAOW

Sha

Jaq

23q

AON

AON

AON

AON

AON

AON

AON

190

120

190

390

190

<0

<0

6¢

[44

1¢

L1

R0

L0

10

9¢

%e

0z

%1

€1

LS

oL

P I

ViKY

YN

Yid

YINd

Yid

VI

VY

VY

Yid

VINd

YiNY

YWY

YWY

ndd

woJa g

vaan

aond

anng

aong

vasa

aonsg

aong

vag

aond

aong

vaq

aondg

aonyg

A ALY

L]
.

- e -‘,\’\"‘:’\( N

~ -
o
s*& )

IO,

Ce ™
’.’

>

B



>

STLTRTRTRTRTY

» YN

AN

v 3

2uopN
JUoN
dUON
auoN
2uopN
auopN
auoy
auop
auoN
auopn
2uoN

auoN

auoN

AUON

QUON

gjuapiou]

“ .
B

LS L )

227

Pat B IR WY

Z2al "I i

s¥on1y ¢
SHONIL G
syonay g
s)yoniy 9
syonay ¢
syonay &
syonay 4
sHoNaL ¢
syonay 4
sjoniy ¢
s)oni1y ¢
s)YONIL G
s)onay 4

uetag O

WETTTIM °S°S°N

yoniy 1

£313uPnd

o PP L

H

H

H

H

H

H

H

H

H

- - h

so11399f01g
so1T713%3l0agd
sary39afo1g
sar113198f01g
CENREREINGEE |
sat130efoagd
s811393f01g
sayridafoag
CENRSBEINGE
sar139afoagd
sary13oafoag
sat1392f0ag

satrioaloag

V9 - squog

sa1T1109f02g

B WV W o)
- 262

R

1
W 06 unf g0 - 06
W 0§ unft /0 - 06
W 06 unf 90 - 06
W 06 unpf ¢0 - 0§
W QS unf zo - 06
W 0§ unf 10 - 0¢
H 0¢ &H 0f - 06
H 0S¢ el (7 - 0%
H 0S AeW 97 - 0€
W 06 AW %7 - 06
R 06 &N 4T - 06
W 06 £eR €7 - 0§
R 06 Lell 07 - 0€
S 06 Aen €1 0ng
R 06 aBH €0 - 06
ad{} aleq
0661 - SAAOW
.- r-
..‘N . <.
-
s G g

unr 40
unp 9o
unp 6o
unr 7o
ung 10
ey 1¢
Ley 67
ey 9g
Rel 62
feR ¢z
kel €7
ey 77

£el 61

AR 90

e 70

PR SV N N U WL

et AN

VY

VI

VIHd

VWY

Yy

YWY

VHY

VY

YWY

YN

VId

Vivd

0],

IR 0 J N Y N DALY

aonq

aonsg

aots

aond

aond

aond

aond

aonq

aond

aond

anHq

GORY

acnd

L4 -un

TA srwoy

vaal

wox g

] Afﬁ'\'kf‘fﬁfcf\fﬁfxf\fﬁfuwxf\’\" L. N

“~

v

c A AT

-
R

o

P

(

5

N
0.9, W ¥y

»

AT I IO

-
pabdd ¥

-

f



AT AT

-

PSR AT

-

S

ANy

AT

A

-

SR,

*rA

R

.I'

-

ol oie” S o Aas

(* Bt

QUON

QuopN

QuoyN

SUON

11

JUON

AuopN

PUON

2UON

auoN

JUON

auoy

ERTIN]

DuoN

01

sjuapioul

sien 7

SYOnIL ¢

s}oNnay ¢

s}on1y ¢

syonay 11

syonal ¢

syonay ¢

1Je101TV 1

s)onay v

syonayL &

Fonag 1

s)yonay}, 9

N

syonay

sYoNIL ¢

syonay 9

£113uend

H

H

H

H

H

n

H

sat13I09f0ag 4
sar1309(0ayg W
sart3oaloag W
sa112399f 02y W
satt13o9fo0xg it
satr3093loag W
say1309f0ag ]
9 a1qrqoad
patrjroadsup v
sa11309f0ag W
saytIvafoag 10
par3roadsup N
sayyioalfoag W
say1io=loag n
say1302f0a4d W
saryivafoag W
of1e) 2df
(aaANTINOD)

06

0¢

06

0s

0s

0s

0%

0S

06

0%

0s

0§

0%

0§

0S

0s

inr

mnr

mnr

unp

e

unp

unp

unp

ungp

unp

unp

unrp

ungp

ung

unp

61 -

LT 0¢
71 0S
L0 0¢
019 0s
20 0¢
8¢ 0s
\24 0¢
(44 06
1¢ 0%
L1 0¢
81 0¢
1 0g
€1 0g
01 (19
6N 0g
a3leqg
SAAONW

wr

mr

™r

ung

unp

unp

unp

unr

ung

unp

unp

unr

unp

unp

unp

. F\P\F\f\un Lt

1

11

90

67

87

X

| 34

1%4

0¢

91

61

91

[A

60

'0

AR

oL

P

S ¥’
Yo e

Viid

VI

YId

il

YN

Yind

VINY

Vit

YINY

VY

1] » -
[l
PR ]

27

s o 8 5 -«
Lot M Sl U |

ann

aons

aons
aoyq
vadqn
aond

aond

YA
QOHd

aong

TV ‘uolsiuuy

¢€+09 TW) OIUPSUOK

aong

aondq

acns

aong

wox R

PRI e T

R |
Pl 4
u\fﬂm

1

b
4
“

3

'&"!\'E\ Py

FAX

“~

- "‘A

P
FaTaIN

.
|
Y

a2

LPY
FAFRP

"

«
AA L]

Lo g

N

S

T PR e
-~ A."J\.{\,_‘: .'l'_‘n',.

PRAFIIR W4

]

Clas

. .
R

"\‘ LS R U L L
ARG AT

B



2087,

‘§ .88,

L 2"0.a"8,

-

o,y X ¥ D < Y ) Ch CRASSARSA PSS v . XY
€
auoN 1e) | Vo - JIng 4 06 d°5 81 - 0¢ dos 711 nda v
auopN syonay ¢ H - sarr3103foag W 0§ 8ny 10 - 06 T0r 1€ VY aoHg
auoN s)¥onay 4 H - saTr30afoag K 06 Inr 0¢ - 0§ 10 8¢ VY aons
3UON s®onay, 11 H - s@I1303f0a1g K 06 Inf 1€ - 0§ InC /T YNy vas'l
auoN syonay 9 H - sar1399f01g W 0§ Inf 87 - 0S Inr /T VY aong
auoN s¥onay & H - sar1399fo0aq W 06 Inf 9Z - 0§ Inr 62 VI aond
auoN syonal 9 H - s@11303f0ag W 0§ Inf G2 - 0S Inf 4T VITd aong
auoN s}onIY 41 H - sa11393f0ag W 06 Inf %Z - 0§ TNl 12 VINd vagn
auoN s1e) g H - sar1r393f0aq 4 0§ Tnf %7 - 0§ Inf 1C vivd amon
auopN s¥ona1y 9 H - sa173193f0ag W 06 Inf ZZ - 0§ InC 12 VWY aons
auoN sie) ¢ V2 - AIng ‘squog ¥ 06 1I°f [T - 0S Inf 81 nda v
auoN syoniy 9 H - sa11302f0ag W 0§ Inf 81 - 0G Inr /1 VY aoH9
auoy sjyonay 9 I - sar13I09f0ag W 0S¢ Inr 81 - 0S InC /1 VY aons
auoN syonay, ¢/ H - sa@1713193f0ag K 06 Inf /1 - 06 Inf €1 VY vas1
s0apTou] £112uend o81eg odA1 - o1 o1
(GINNIINOD) 0S6T - SHAAOH
< Sel S

e @ £0E




TR .

(s

~

-

O

A A",

PUON

QuoN

auoN

BUON

2UON

duoN

suoN

auoN

auoN

auoN

auop

s3uapyou]

po13Ioadsun

par3jIoadsun

pa213109dsup

pa13123dsup

po13Ioadsun

pa2131o9dsupn

yonaL |

1JRIDATY 1

syon1L 61

syonaL €1

pat3Foadsup

s¥oN1Y ¢

A313uend

H

v« @ 9 w oKL

pat310adsuf
sa1y13108f0ag

pat3toadsup
— SuollITUNK

paryTo9adsup
- SuUoOTITUNW

pai3roadsup
- SUCTITUNyR

pa131oadsupn
- suoT3iTUuNy

VO 214q®kqoad
- SuOT3ITUNR

sTeDTWAYD
pa131oadsun
AD -~ squoq
sayyioaloag
sa1130°2(0ag
pa13voadsup

sart13i09l01g

N

H

adAy

1661

16 1nr
16 Inp
16 unp
1¢ ung
16 unp
16 unp
16 1eR
16 uep
16 uer
16 uer

-~ SAAOW

J »
ol
.-,l-«

[44

81

92

<7

60

60

[4y

| %4

S1

60

16

16

a3eq

mr

inr

unr

ung

unp

unp

ady

904

uerp

uep

uer

uep

. LR ARSI N NNSANS]

61

60

0¢

61

%0

0

0z

8¢

61

11

LO

S0

Vi

o4da

amno

Vi

WYy

ond

vi

v

Vil

Yid

OWd

VI

o],

va

v ‘uolstuuy p
‘ojuesuop .

v ‘uolstuuy W
‘0jUPSUON 7,

va

oa

‘uojlurysem ‘sqe’
11D1PASdY TBAPN .
44V TTIH N

vaqn

vaqt

vi



If..ﬁ

‘4}&

*0.4° 2
-

0.3 190
Wy 0g B9,

122'0,0° 1,

auoy

QuOoN

SuON

auoyN

auop

aUON

ELIN

auop

duoN

auoN

2uoN

sjuapIou]

pai3roadsuf

pe13ii1oadsup

pa13Toadsupn

qonag 1

pa1 3¥oadsun

1JRI01TV |

pe13Ioadsun

par3Toadsup

pot3yoadsup

pa1310adsup

FoniL 1

yonay 1

£113uend

FR R |

RNV ﬂa.x.r..

90

YN SSh
PR »ushﬂvblr.\.hf:p
ﬁ 3
no_.,,
<

pa131°o°dsuqn

— SUOTITUNy W 16 AON 17 - 16
paT3toadsup

— SUOIJITUNY W 16 320 67 - 16
pPoT310adsup

-~ SuoT3jTuUNy W 16 32C %1 - 16
pe13Toadsupn

- STED2TWAY) W 16 390 90 - 16
pa13123dsup

— SUOTITUNK W 16 d98 07 - 16
pat13Toadsup

~ SUOTITUNR v 16 d9s 41 - 16
pat3Ioadsup

~ SUOTITUNR W 16 des #1 - 1¢
pa131o9dsup

- SUOTITUNK N 16 das g0 - 1¢
pa21310adsup

- sy1ed1Way) R 16 8ny gz - 16
sat113009f01g 4 16 8ny ¢1 - 1¢
pa1310adsup

- sTedTmaY) W 16 8nv 01 - 1¢
pa131oadsuf

- sTEOTWAY) W 16
o8ae) ad{], aleq

(aaNNTINOD) 1661 - SANOW

AON

100

190

120

dag

doag

mr

"~In-!1'

o’

L g

L1

L1

<0

€0

1

[t

80

Lz

€1

L0

%0

61

et
1\ . -.\... y

Vi

v3a

od4d

dond

amdn

Vi

NN YRR

JL' Lt Aﬁ;mfu_-

v ‘noilsiuuy
‘ojuesuol

Kl

v

Tv ‘uoilsyuuy

‘ojupsuoy

aong

vi

oda

ORd
ao1

Tv ‘uolsiuuy
‘ojuesuol

rN ‘Aemyey “NSInK

wos 3

e AT,

-.\- . -‘_'v ~

- _\' “m

..My

Y

«

ATl f\f A

o~

v




'k

AT AT A LT VS G, ] B LG, w e MR - n, 8 LN N P et i .f.. RS 9 .ulu.ninnu,\.nn-x-(i nn-ht unff»!

Lt

auopN yoea ggz e o9 - satrio=load 4 16 23q 19a9s0( vy .m
S
DUON Aonag 1 90 - squog W 16 920 gz - 16 220 17 WA ved o
patjroadsuf uw
2UOoN patyroadsup - STe2TWayy R 16 920 01 - 1S °2Q [0 WA v .
WS
S3UapPIOUT A3T3uEend o81e) adfg aleq o} woa g nw
(QANNTINOD) 1661 — SHAOW N

yEa P 25N

crrd 6 ¥ £

lff-# \. . wﬁl--n-

ltr\hiu ) .L. .\f\c.

19 B T ) - el P8 % Y 5 s % % e Y b le y o 22 AT Y PR R RIRy  YRAPLICILIRLY e v rew -



L N A

sjuaproul

I T,

por13Toadsup

pay3jroadsupn
per3roadsup

pe13ioadsup

pat 31oadsupn

pa2131992dsup
pa2137109dsuq
poT31oadsun
patr3Toadsupn
pao13t1o2dsun

par3yToadsup

sjuamasom
(@133NnYys)
STdTITNR
poryToadsuq
pa13¥0oadsun

pa13¥009dsup

£3173uend

sTedTwayd
patjroadsup

STEDTWIYD
pat13J1oadsup

pat13t1oadsup
pa13Ioadsug
pay31oadsup
par3yroadsup
peTJ1oadsupn
por3T128dsup
pat31oadsup
pa131°3dsup

parjroadsup

pa21319o9adsup
pa1310adsup

pa1310o2dsuf

par3Toadsun

[49 2

[ P

N

N

ad{1

--

-\i

7y 9 5 _a_a_ -

NS SRNSNL LA AN
1
76 320 €0
7S 320 10
76 des 91 - zg das 01
76 dag 11 - g6 das 6o
7¢ dag y0 - 2z 3ny Qg
76 8@ny ¢z
76 8ny /1 - 76 Fny 91
76 Inr ST
s Aol g7
76 ady 971
76 advy /0
76 IBR
76 924 67
75 uer gn
76 uep /0
aleq
- SAAOW
e,

1N e

g,

alv ® _u_ =

! l..
PRl LT LA N

ada

amndo

adda

ada

nda

| P u-;...

vd

19a980(
Vi
vd
Vi
v

vd

vag

‘- L { h‘ .
IS R W

LTSRN

et

-
'

X
RGLY

D g o
USCYS TP WS



sjuapioul

yonag 1

yonay 1

pa131oadsun

1JeI23TY 1

pa13roadsup

pe13Foadsupn

paT JToadsupn

£173uend

‘-»umm% AR

sTedjwayo
parJroadsup

sTedTUayYo
per3T1oadsup

sTe2TWaYD
pat3roadsup

sTeoTWaYyd
pa131oadsup

sTeOTWAYD
perJIoadsup

sTedTWayd
pat13T2adsup

sTedTwaAYyD
par3roadsup

o8aen

(aanNIINOD) 7S61 -

-P-dnn).

XA A

¢S AON 90 -~ U

P RO

ndd

VIid

pat3toadsupn

Od

0dd

A

.

0]

" u

SHSSYNE R



'Y

R

b
-

OrRX

B X

S3UapIOU]

ey 1

1JBIDATY |

spunod 406 ‘ #7

1JRI21TY |

1JRIDITY 1

pPT3Toadsun
- sonow 9TdIITNK

spunod #0641

1JBIDITY

1JRI0aTY |

1383011V 1

syonxy ¢

£31713UuEend

A PALiae P

X4 ﬁb. .“.-

s1eoTmayd
patjioadsun

sTed>Twayd
pat3Toadsup

sTedTwayo
par31oadsup

sTedTmayd
par3yoadsup

sTedTWayd
paT31oadsuq

H - squog

sSTEOTWAaYD
paT3iyoadsupn

sTedTwayd
par31oedsupn

sTedjway?
pat3iyoadsup

sTedTwayo
pat3iToadsup

sTedTwayd
pat3Toadsup

o3ae)

-

Vi

Vi

WM.

vi

GOHS|

v

PUR JUOR

‘stied 31vaan

vd

v

ar “joraiag 34

h%Fa e Faere Ml EAC AL S e U W A X S AR AR
1
b g6 ady /1 nda
v €6 IR %0 ada
S £¢ 9924 70
v €6 924 67 nda
v €6 934 ([T 240
H €G 99Q - ¢¢g uer VIV
| . £¢ 924 - €¢ uer Q7 KN,
\§ €S uer 9z v
v €S UEl 97 ond
\ €6 uef 90 nda
W €S UBL G0 va
ad AL 21%q o1
£S6T — SAAON
mm. S
> .
o owowee LEBRREBRIEE ‘NRNYOUMNNYVYFN WHEAWESNIRRN Va4 gl

woa g

NG

ol

'
s

)

bt ow da

A‘.
o

w JTw e
n G

Ty
ok S }‘n

LTS e P e
;\f&i&‘.;;;

o T LI P

N W
PN

N Y e
o Py O

.,

) 'h}‘\}\‘ P AV NG o .-.“ "\- e ‘,‘\}'\- -I‘-' I\"




G R CRAMA

SENESAY

v,

»;:;m.y.lm.:'u].;.-l -

NaA

duopN sjonay ¢ aH -
auoy s®on1y 7 an -
DUON yonag 1 aqH -

S1DUTEIUOD UOL §

SA13UTBIUOD UO], §
3JBIDITY | o8aed
pai3ioadsup H -

syonay ¢

spunod 000‘6

13RIV 1 o8aeo
syonay 7 Vo -
1Jea2aIV 1 o8aed
13ea21IV 1 o8aeo
R ALE A A
130TV 1
sjuapiou]g £113uend

R LY Y A " 8 e e T T P

K5 '

qmmwa :
L o
‘2
?
7 v
say1ioaloag W £G AON (1 vand VI "
i
sa1130afo0aqg W €6 AON 9D vand Vi w
2
saryIoafoag n £¢ AON ZO vand VI 7
7

*
pat3roadsup S €6 190 urder NOD v,
patyroadsup q €6 dag 67 NOD 1013s3q ﬁ
Y
paT3Ioadsup v ¢s dag zn vod v v,
pa13¥o°dsun : €S 3ny 11 VM ‘a103ueg va “
#
STEOTWaYD M
par3roadsun W €6 Inr €7 9daQ AW ‘¥01133Q 33 O
(4

K
H - squog W €¢ unr ¢7 OHd 191389q Y,
pat3Toadsup v €5 unp 17 puergusg v Y
r
P4
sary1ioafoag W €6 unp ¢Q WA vy o
f »
pat3102dsup v €c Key 87 ans v w
.-\
pPT3To2dsun \ €S &®H %0 puey3uy va K
N
sTeoTWayd .W
pa13T1oadsup H. g¢ ady VY 940 .ﬁ
~
sTed1mayd AH
peT3Toadsup v €s ady 17 nda va .,
_J\
———— — _— - —— N\
oSaen ad{], 23eq oL woa g ,
s
.“\
(QAANIINOD) €66T - SAAOW N
5

SRS N B S M mmmmar e 4 4 AR A BN X A A AL N G A A Ace a-p SERGere K & Bl .




™ - .

o axa  EIT RT S ] RIGINIR i 2 DT E sk, BARRRAA, P NGO T s 02 e, Derd bl r L Dozt il FePa

A, - e Talat Y e
_....L
; e
-~
..J
\ o
- . \..L
\ € o
» ..-
P i
X
s A
e o
¥ sTedTWayd -
K yonay 1 pay3Toadsup W €6 99d 91 va vInd/94d R
Q-
SUON s)yonay ¢ an - satr3Ivafoag 13 €6 024a 60 vand iy m.
o
- auoN saonay ¢ an - ser1Ioafoag R €S 29¢ 80 vand Vg Hﬂ
b
P
auoN s)¥onay ¢ an -sa113993f0ag N €6 93d [0 vand VY 2
[ A
X BUON sjonay g an - sarr3I09aloag 121 £6 290 20 vand Vg .m
b -IIa
b suoN syonay g aH - s@1r110afoaq W €6 AoN €7 vand vInd ¢4
by ...-
s duoON syONIL ¢ an - sarrioalfoag W €6 AON 81 vand vind mr
-3 auoy syoniL ¢ an - so1T1303f01g W €S AON /1 vand . VIRY “w
b4 oy
b’ I'd
3 Aonar 1 Sd ‘90 ‘1 ‘H - SIVD W €S AON 97 VA ‘1TTH *d°¥ va N
K : A
X, BUON Nonay 1| an - saryioafoag H £G AON 71 vand vHY .U
E. sjuapiou] A313uend oZae) ad{}1 ?3leq o}, woa g ..“
K ".Hf
tay

4
- (QanNTINOD) €661 - SIAOW ;
A ]




(RO

© % [ R L AL,

auoN

auoy

2UON

auopy

auo}

auoN

QUON

2UON

2uoN

sjuapiou]

et

aed 1

%69 1S71

paT3iTo=adsup
syonay 7

(vs

qaq oz dunp eas
99s5) par13ioadsun

syonay ¢
syonag 4
syonaL 4
s)onay ¢
syonay ¢
s)onay ¢
syonay ¢
s¥oniy &

porJIoadsup

£i13uend

_an i 4 & 8.

- -

PR SR

BRI R e

AD - AINg

SND - s@T1¥300foag

SS®eTD

aH

ad

aH

aH

an

aH

an

an

aH

SEH UOSTOqd V

paT31oadsup

sa11393f0ag

satt13oaloag
sat1109foag
sar13%2(01g
satri0oafoag
sar13vofoag
safrioaloag
saTr3%9{0ag
saTy3Ioafoag
satr3ivaloag

g0 - j1ng

ofae)

<4

wn

2

Sl o L SO e e e

ad{],

%661

y¢ adv (o -

S Q@3 /7 -~

%S 4®3 0T -

%G uer ¢Q -

KaY

%S

k29

VAY

%<

KA

kA

KAY

%S

KA

%S

€S

21eQq

- SHAOR

LA T -;.\Lr.x P

ael

qa4

934

qa4

uep

uepr

uer

uer

uep

uep

uep

uer

uep

Daq

6¢

0z

61

61

x4

0¢

61

21

11

L0

90

S0

%0

8¢

'y
F Ol S I B J

s

L)
L.,

ol

vor,
R A |

Vid

evag

nda

yand

HNIL

vand

vand

vand

vand

vand

vand

vand

vand

nd4d

P

PR Ay ) et

P

woax g

PO
D ol A

vy

NIWL

ViKY

amdon

YITd

Vind

Vid

Vil

VI

va

&

R
s L]
N
[
o
ror

?\?ﬁﬁ\?&?

RS

N

‘,f'..l'"f\(" -

Lama TN

l:’l-"

:'.-".“'l',"f,-'. "y



Y

v,

QuoN

auoN

sjuapiou]l

parjyoadsupn

pa13Toadsup

per3yoadsun

yonar 1

pat3toadsup

yonalL 1

peo13Toadsupn

yonay 1

1JBIDITV 1

per3Ioadsun

peT31oadsun

pot3Toadsup

£i13uend

S Il 1 e e 2 A Y
2
LIPS
Z
sjuagdy
oFx0] patjroadsup 4 $G AON
sjualdy
2TX0] paT3Toadsun 4 %G AON
sjuagy
o1x0], paT13Toadsup S/H %6 320
an - sa171393f0ag R
sen
91x0] patjToadsuf R %G 3ny
aqH - sarr1°ofoag R
sen
21x0], pa13toadsup W %G unp
nn a0
H 319®q0ad - 3YIng W %6 el
TeTIajle pPITITSSEID
- patjyroadsun v 4G Aey
TeTI23eR
21X0] -~ part3roadsup vV %¢ ady
1eTa93eR
oTX0], par3¥Ioadsup A
sen
oTx0] pot3iioadsupn v #c¢ ady
o8a1e) adfy

(AANNIINOD) %661

...n‘ﬁ-tll o - v ql,¢-

€1 - %S 390 62
80 - %G 320 62
91 - %6 das 91

v¢ das go
60 - %S 3ny %o

G Inr e

87 - %6 unr 1¢

17 - %S LPH 0T

£

£el €1

1 - vg ady 11

%G 1dy 01

€0 - %6 adv zo

S

aleq

jea}

AOK

oL

SIX

Ja213saq

70

vand

Vi

vand

2da

v

ON4

oda

oda

v B m_ BB R_® 2

vi

v

v

VY

VA ‘uoINTd

YId

v3

HVY

121esa(

Vi

woa g

IS T

Ll

: _.J' _;-F N ,‘\- {'\‘f\-‘\-‘.‘\u‘:\-‘ . "\-f\'q' \i

N-"

C s

Mo

o

.

PRI R S IR
NI

\f\'

e




-

ad

.

by

T

4

By o)

F O IO TF W TR W WOV

-

sjuapyoul

DAV RS BF I Ol 1 L8 3 0 0.0 00 0.0 00 0l S8 00 15 0 55 Rut foF RS &

Y WYY W T

pat13Ioadsun

—~ sasouw ITdIITNK

(dunp ess ¢gpl
a9s) par3yroadsup

pa13T1oadsuy

pa13t1oadsun

A113uEnd

Cas o as an

@H - squog

SUOTITUNY

D7X0], pa13jroadsupn

o3aen

2IX0] patjroadsup

sjualy
pa13¥oadsup

o3i1e)

(QANNTINOD) %661 - SHAOW

GG Uef - %¢

%G AON 91 - ¥

#C AON 60 - %S

My

il

nda

NavLe. -
AT

L]
<

M mite

LI TS )
e "™
iy Y

Y

L ]
ot

{'nt\'- )

2

»

B0

-

o

-

W

A

L]

o,

5. Y

",

9.5

AL

54 N

-
»

<
N W

-

SR ALY
N PLCA

Y.y

“»

s

LAt

-

YA ‘uoIyiyd

.vn'\,“‘\v ARV

S

N

\

N} ".’-., ~

5



2uoN

auoy

2uoN

auopN

QuoN

BUON

QuopN

SUON

auoy

sjuaprToOu]

AT ENT .

syonag

syonayg

syoniy

syonay

syoniy

s¥oNay,

s)onay,

syonay

Y

K

(sanrom a7dyiainm)

sjonay 9/

A113uend

(7 10 1) sadaeg

(H -

an -

an -

aH -

an -

aH -

aH -

JTX0]

sar1399l0ayg
sat1I29fo0ag
CENQEBEINEE
sa11303lo0ag
sayrioeloayg
saT1309l0ag
sart13oefoag

saT1109f 02g

sa1ii09loayg
SUOTITuUnK

pat13122dsup

—————

oflaen

H

ad{L1

G661 — SAAOW

PSP PR Ha Ry W e -

39

199

199

<<
'Y
GS
199

199

deg -

q2g -

ERL|

v R R e s -

AON Of
AON 61
AON 80
190 67
390 81
dag g7
dag 60
3ny 67
G¢ uer
¢¢ uer

4N

i N

vand

vand

vand

vand

vand

vand

vand

B39

v

o1

o xRetonart, % 4

el
o e

. v N
L h TR

370 2 oS

VINd

Ve

Vi

Vivd

VI

Vi

il

Vil

WNIL

woly

-

- m e my e w ™
LR NN

AR AL A NN

.
.

Ay

T
.,

-
.
o

o1

AN
7Y

i

s
B

Rt

PRI

W
(X o A

.
[

o

v

Win?

e,

NN,

LA



suoN saed GI n - sarr13°9foag ] 96 3ny ¢z Jaiasaq VY .ow.m_
suoN sied 0Z g9 - sayt1309foag b 9¢ TN 87 EEREERY VY ..m
SUON Sa1e) 0¢ g9 - sar1303foagd b 9¢ Inf €1 121asaq VINY W'M
QUON 1ed 1 40 — s39%00Yy b 96 Inr €1 12aa83( YWY W.\“
auoN sie) oz g9 - satyioalfoag A 9¢ unp ¢7 1a1as3( VY WM._.
2UON sa1e) 0T 49 - sayr3Ioaloag 4 9¢ unf gQ 19a9s9(] VN ...w
i
suop fonay an - sa11303f0a4g W 96 unp 10 - 96 4Aey I¢ vand VI A
suoN saed 17 g9 - sarrioefoag d 96 ArJl 61 12a9s9( VI ...M
JuoN Aonay 1 10 - s3193)20y W 9¢ LBl 60 VY nda ..».M
QuoN dqonaL 1 g9 - s3a3d0y W 9¢ &eR (0 ndd YINd ..”m
auoN sxed 11 saTy309f0ag bl 9¢ ady 47 PERELETy VYIY .....
N,
SUON syona], ¢ g9 - s319300y W 9G¢ B [0 nda ViNd W\M
duoN Aonag i g0 - s3I3320y H 96 994 (T ada vy ...“.1
suoN sae) 7y 49 - sarr3dafoag ¥ 9¢ 994 6T 191982(
dUON Aonayg 1 49 - s39%40°0y W . 96 9243 ¢ nda
3uoN Aonag 1 g0 - s39%o00y H 96 Q23 (1 ndd
auoN Aonag 1 g0 - S3I8%00y R 9¢ 924 [0 2da
sawsprour  Aayauemd 0817 s — o1
9661 ~ SAAOH
R
G mﬁm

.l..o .10;. - f’!i( - o L-\. .‘ 'c.'. .-m. . d - “» i.‘, - -:f-.-. -.-:- . -:.r-....ﬁ. - e R .».--H,.-Wn-\ &




§*

auopN

QUON

QuON

2uoN

JUON

QuoN

2UON

sjuapyoul

si1e) 61
aep 1
sie) 07
sie) 0?7
yonay 1
1epy 1

saed O°¢

£313uend

ek § NV

a0

40

g9

a0

a9

g9

9

ER AL AR TE AL AOTE,, LR T I T

n

Y Yo

4

sa1T3I02f0ag b 96
- sayr3Idvefoag | 96
- sa113103f01g b 9¢
- saytioefoag q 9q
- so11393f0ag R 96
- sayt3Ioeloag | 9¢
- sa11323flo01g b 9¢
o8aen adfg 213e(q

(aanNIINOD) 9661 - SAAOW

Sy Wr 2 "oy 4

>y

BEN|

RET|

AON

320

190

120

80

€0

60

€1

11

11

a1

oL

FERELEY|

sERELEY|

392a9s9(

1219S83(]

ndda

HE{

1a1asaq

f_

A
-?
faz %
2/ g
g™
-\A
s
Y
%- i
"
.\ '
3
v
.\ M
T.
i
wm
7
Md
>
o
4
NT
£d
4
™
VIY <
Fn
%
VIR Ty
)
VINY “w
VY
iy
VI
VIHY
woly



L

by
DUON sae)y 17 g0 - sar13ioaloag .| LS TNl 07 I2a359( VI

5
auoN sae) #7 g9 - sa@11309f01g k| LS ung 67 321983Q VY ms

1y
dUON AnaL 1 40 - squog R LS Unf 97 - [G unf 67 0da va &
9UON siey Qg 49 - sarr3oafoag A [G ung gn Jaaasa(g VY F

punog
3UON auuezng °g°g g9 - sarr3ioafoag S LG unp 171 - (G Ael 97 yAS) NAS

auoy ey 1 g9 - sa1t1309foag 4 LS Kel 41 - /¢ Kep g0 NNS VY

auoN pat3¥oadsup par131o2dsup ¥ (S Lep 0 - 4§ ady 6T ans EEEELN

(va o3
dUON uaniaa) Yonay I H ‘9o - satduweg W (6 ady /1 -~ f6 ady 97 \icl o140

(2nou popuadsns)
auoN Aonay, 1 H ‘g9 - sardueg W 16 ady 91 - ¢ ady g1 oTyo va

auoN s1eD) OF g9 - sa1rivafoayg Y /6 advy ¢1 3d21989( YIY

9uoN IJBIOATY T XA - saT11308[0ag v LS ABR [1 oda va

auoN si1e) (¢ 49 - sayyioofoag b 1S 2Pl 60 j1219s89q Ve

dUON sien (g g9 - sary13Ioafoag q /S 993 60 121asaq VINY

JUON FPonag 1 g9 - saT1r303f0ag W [S 934 %0 - [G Uer 8T ada va

auoN siey (g go - soTy1309f 014 q LS uer g1 121989Q VY

——— — ———— ———————— - ———— [ — -— ————

sjuapioul £3113uend o3ie) adAg a1e(Q o], woag

LG6T - SHAOW




T, e e ) Ll v e ) o e v o M e I SR N e W A e N i AR WO R A LA 7 R Cer e

unv..
- . ' a -« "y -ﬁ
A o, o’
v A -
(M‘HH)H’ m_'. m.'\-llm »
. : 5
.a
s
4
4 "4
auoN saep ¢t H - squog q (G 230 60 - LG d°Q [0 LB ELET VIDg o,
£3uno) * d
auoN unoytey *s+s*N T - AIng S LG AON %1 - [G AON €1 Bag 3 "
auoN sie) ¢ T - AInd ¥ /G AON €1 - [G AON 60 rnNd v i
QUON sae) g1 a0 -~ mw._”ﬁuuvﬂoum d [G 3190 97 3223821 VINY .
auoN aed 1 49 - sayridafoad kit LS 320 81 pREELEN VIRY "
’
auoN s1e) 07 H - squog 4 (s d9s gz ~ £¢ d3s 97 191080( VIR X
\
auoy siey g1 g9 - sarrivafoag k! L6 dag 17 181983( VIRY .
’
QUON sae) 72 H - squog ¥ /¢ dasg ¢z - (¢ desg 17 1219s9(Q Vi 5
o
[
XA - Ing “s39ndoy mm
3uoN 1JeI01TVY 1 ‘sour ‘sarriosloag A LS d3s 0t ada v ~
DUON sien /1 g9 - so1i30oaloxyg b /S 8nv 41 19a9as9(q VI
duoN ey 1 g9 - sar130afoag kit LS 3ny €1 321989q VITd
QLATEFL:
IIMM pPo@12A0D31)
auoN Fonay 1 H - SIVD ‘smnag W L6 8ny 11 - (G 3ny 01 vA ON ‘88eag -3r
2uoN yonay 1 par3jyoadsup W /S 8ny 80 - [S 30V 6O ORd va K
A
(1etaazem s
IMM P212A0991) m“.
auoN ANy 1 T - s313309 R S Inf 97 - (S TIPr 6T va HO ‘AqU3noTTTM X
r
—————————— —_——————-— eee———— - —— —_— —_——— \u
sjuapjyoul Katauvend o8aep adf] ajeq oL woag ’

(QANNTINOD) [G6T - SHAOW




&

7

RO

2UON

duoN

QuopN

auoN

s3juapiou]

Fonay |

uer1e) SNSN

Aonag 1
sien 11
£a113uend

peT31o2dsupn

pa13ioadsup

a9
CE QG PEINEE|

satr13103foag

o8aeq

€
R LG 99 1T
S [S 924 61
W /S 224 61
d
ad Ly,

- LG 930 61

|
o~

- [G 220 71

LS 230 [0

aieQ

(QANNTINOD) [G661 - SHAAOH

e [hCarely .,n-lf"-.ﬁ.fﬂ-r A L,- n-rhhhl;. l\\\.v.\.....\.

VA

AN ‘udyjooag

oL

0da

1819s9(

AN ‘ud1>ooag

parjroadsup
va
VY
woaj
w......,y ,
(R
’

LY

~ f % l,. - NF\.\'PU-

TR

vn*.,.'...nf“‘-

.-.‘-'\{\*‘),-¢- -"ﬁ\-fp...\*-f-’y‘.- -’.-{.

. A s, o ¥

A

T T Pt N T T e

N

\*’\ ")‘\v"i)“ .

-l
A



dUoN

auoN

153

1¢

2UON

DuoN

QuopN

2uoN

2UON

QuopN

2UON

9UON

2UON

sjuapIduj

k o 4

s1e) 47

auerdaty 1
saed 0Of
saeD QOf
sI1ed ¢1

sie) g1

so8aeq
% A1qeqoag

sien H7
§aeD 0O¢
S1eD /(€
si1e) 1%
Ronay j

1e) 1

sae) g7

£3Tueny

A %N

0 et s R I
1
1 - ATNy 4 8¢
XA ‘49 - s39d0y
‘sarr3oaloag vV 8¢
H - squwog 4 8¢
H - squog 4 8S
Il - squog 4 8¢
H - squog 4 86
NH ‘T - AIng S 8¢
H - squog ¥ 8¢
1 - ATnY ¥ 8¢
T - 1INy ¥ 8¢
NH ‘1 - ATng ¥ 8¢
NOY - suniq R
g9 - sayy1303loag g
H - squog 4 8¢
081e 2dfy

ady

ady
ady
ady
ey

aey

1epR
arK
Xey
ael

1el]

uer

8661 - SHAOKW

01

60

90

o

6C

9¢

XA

1¢

07

61

71

L7

1339

'S

aleq

1 6 %, YNy oy

ady

ady
ady
IPW
ey

Iep

1ey
1P
IeR
aepR
ABR
q=4
uer

uep

80

80

%0

1€

87

(44

0z

0¢

81

ST

11

11

14

14

PN RN R AR

NOD

0dda

NOD

NOD

NOD

JR12s9(

12a089(

oL

Wi N S ok R R S

Ca R "
ERELET
Vi
1P1989(
SERELEY|
1212s9(Qq
1a19s93(q
NNS
7ZVN
191983
vad
vad
aon
Vid
Vid
woa g
Vo

J,\.

POV Pt I8

BN N N e N

NN

~a, .
NN

NI PCICN

o



..«n Chdd ASSENEN] RN -2 % 33 .r..... W ., LG DR ) \\-, SO ,....r..[n.. .r\.r“......m....‘ ...' 0 s,.. et o PR .L.,...MF..H..H..”.. !ﬂA..w.w...”.. .......M.”..

wm KA '

- o

2

; N :
¥ o
L’ ouoy syonaL ¢ Il - say1109foag W g¢ unp 11 VY vand i
& auoN syonay 7 H - soT13Ioefoag W 8¢ unp 01 vand Vi W
» v
.M duoN s}ON1I ¢ I - sarr1o9foag 1 g¢ unr qq VI vand “W
mm ouoN syonay 7 H - sarrivefoag n 8¢ unf 4o VHY vand mm
”.” SUON sjyonag ¢ 0 - sa1r3I09afoag H 8C uUnf +0 vand Viny ...,:m
w“ duoN s)onay ¢ H -~ sa11392f0ag H 8¢ APH 67 VY vand o

S
Y

: uoiT eag 8ng
X QuoN £q poamol 28aeg NH ‘1 - AIng

o

86 Ael 67 - 86 LBH 47 BDg NOD

w

A

AN

o auopN s)}oniy, ¢ H - sa11393l01g 2| 86 AR €7 ¥y yvand MM
% Py
; QUON Aqonay 1 g9 - squog R 86 Lel 0T ada 19aasa(q 2
hﬁ v
% 19 - WM
. DuON sae) 07 sqmog ‘sayrioafoag 4 8¢ AeH 61 - RS LPR /1 1919s3( VI m@

AUON sie) Q1 NH ‘1 - dqTng 4 o6 APK 81 - 86 APW /1 N0D EEEELEL N

; o
by auoN syonay 7 H - s@111%2l0ag H 8¢ Ael 97 VY vand w@
[ Ky
QUON syonay ¢ H - sar7130°f0ag H ¢ 1dy ¢z vy vand mﬂ

N

. uolsyey g
auoN weITTTM *S°S H ‘1 - squog ‘}Ing s 8¢ adv g1 - g¢ adv @7 ©ag NOD %
4 auoN 1JeI0aTY 1 XA - 13puITAD v g¢ ady 11 - 8¢ 1dy 60 va nda ml
,.\ lllll e e — U ”I-
e e X

x sjuapyout A113uend o8ae)n adL], aleq o1 woax g X

-

i
N
je3 ]

> (QINNIINOD) 8S61 AOR




Sl YNNI TR

RS 3190 67¢
26 390 6¢
8S 190 67
8¢ 320 971
8¢ das /71
86 unfr ¢g
fG unr Gy
86 unf 97 - |G unf 47
/¢ unf »g
{6 unf 0g
8¢ unr 81
|G unr QT
gs unf €1
: 10

8G6T — SIAOKH

ESXAI N 2P 0P 8l FEXRTPERA DO e p s 2 A A T L Rt
g
A
“ 3uoN pPeT3TISser)d OH — sa11393f0ag Y
; duoN paT3ISSerD g9 — sa113oaloag k|
U auoN saep % a9 ‘an - A1ng k|
ouoyN .xospa 1 a9 - Jy1ng W
“ QUON syonay ¢ an - s9yrrioafoag N
@ JUON s)yonay 7 H - so11303f0ag H
- auopN syon1y 7 H - s@713192l0ag R
_
‘ auop 1JBI21TV | XA - 19puT14D v
auoN J3eadaty | XA - 19putT4Dd
AUON sNON1L ¢ H - s®1T13°9l0ayg A
- QuopN syonay ¢ au - soyT110°foag H
3UON syonay, ¢ an - ss1rioafoag n
Y QUON syonay z H - sarrioaloxg W
]
: “squspronr  A3pauend of1my “adk
>
. (OANNIINGD)
: ﬁmwsw
K, .ﬁn&\

pWL BN awmwwid TN YRl (VMR ARIN " PPEWEIR I e W I WP TLYES %Y R NN

- —

EAZAN A RO

NOD
Vi
vand
vand

YINY

a0S

au ‘Laowrireyqg
‘31odaty
dryspuatay
VY

¥and

vand

VY

ol,

_.L..'.n- A

[y N

& 5wy

vand
avil
VIVY
YNy
vivd
ViTd
vand
an ‘faowrlirg

‘qaodaty
dryspuatay

vand
Y1y
VI
vand

woay

LY
Wﬂﬁﬁ

L

PO

- - - LY n A" ]
,\'t‘.'fn.."frsx\f-.‘(!.

[




. - P - - o . * el o« - '’ E O { By y o " i i sl s A - iy g -

A A
NN

NN LN S

~r

-
i P

-

()

‘-"\\ 0 B% \

_\-.,,\.*.{\._r '_--v'\- ~

.
ol

8
}..:..An

k auoN yonaL 1 9 - Aing H 8G 220 10 va VIRY

4 auoN yonag | g9 - qIng W 8¢ AON 61 ¥ VI

bx aH ‘go

suoN pa13ISsel) - jIng ‘sarriosfoag S @G 92@ 60 - RS AON €1 adoang NOD

3 sjuapidul £173uend o8aen adf] ERRL| oL woa g ..
» TN
K (QINNIINOD) 8G6T - SHAOW
.vn

o N T ) 5 - - % .\‘ ‘ - ilwi'ﬂ‘. - - PO ”|.'ﬂ.l, !‘“ S ln\in ‘..- ’ ‘l-n.-..-..v--..-t‘,u! v/ \. --.MUW > P LAY " " .~\.r- n.- WY & ‘Dv ‘ .lili u.




(= o . s g AN N IR PR RN IR, Y Pk FoEal . A RS e L b L RR AL Lol e CeNT ),

't 39vd
‘8661 - HIAO NIvHL LX3IN NI SBWO0S 0ZW 31ON) 13H3IS3IA WOUHL JAIHHY SHVYD TIVH VIOANOD

e ¢

Tl n

"

Ot

W g iy W ]
SR N AT YA

o,
i P )

o«
¥l

AN

Y Fa Cu
.r:'.':'.l-‘.oé

.
J " 0

L)
j 7

0,

w,
~.F

ol

-
.L.:.L‘f:l h

L' S

L
iy 3% I

PP oA '-'.?J'.,-’\-'.'f-."

- - WA B B ET ®www WP FE T @ ecoaanaQQYRT FEEBAAAST SANRRKARKNRIN SRRk N]



ety

J
3
.J
2

T2

X i

IR TSI BT £, 0 EAS Lo LS X ATy SASANA .e..)‘.h-u.ur..-,..'.....-.. AR A A ABRR R S 7Y
e . ' a e " BN
SRR 7y ﬂ &ty

nl. f..- ., .A,”-;. A-f-“\.

'Z GNV | S39Vd ‘8561 ~ NOLSIVH 3H1 DNIAVO1

Ana
51

A, P ]
(LT PN FW-.....I~I
-Il

LAY

.

*~ ».-_.-" Yt et

P
.

e \*‘!‘\"(|".".1

>y
»

~
=,

N

enel e

v

.

o

o

"~

A

ag . -\
\"(" "N

-'J“.J'

n"h,

»

>



Lt SANTAI M PXREFEL LA K\ LT M P eTat b e 4 Y ‘o E el I Tt AL PN ol o L ot s

‘b 39Vd ‘8561 - 13HIS3IA WOHLA SIAIHHY 8WOE QHVISNW DNIIVIT V

"
b
>
- [ 4
b ek s :
N I .“ae s 4
.JL.. A o
. . ) 3
=
e R wt ey Pl elel e ela P o d o] NP WIS YR PTRES NI RYY WRRARANR YTORAARAL, JorDete e r s v a ol



P e s
. a 4
«%e“s’s

L Y-
w

;‘. P

oI T
S TR

. LT . .
PO ST S ) FRRWIA T TV — L -

THE LEAKING BOMBS WERE SEALED, DECONTAMINATED AND OVERPACKED ON

THE DOCK - CON, 1958, PAGE 1. A
s
[

R T T S A IR PR FS TR S R A S N N
a;&.’;}.f&{gﬁﬂﬁugm;&‘.i@{&f& LIS oA R




¢
L PN

MUSTARD BOMBS (M70) PREPARED FOR SEA DUMPING IN THE RALSTON - 1958,
PAGE 1. -

&L LA




£
G

» > P
t [ N 25
. _..v..\..\
-

(*SS3Hd IHL 40 SHIEWIW SNIVANOD GQVIHHIAO 3INVId :3LON)
'Z 39Vd ‘8561 ~ SHNIS NOLSTIVH WYITIIM *S°S 3HL - XTINH V 40 dWNA v3S TVIIdAL

. liv“‘il‘.‘s . .“\ o :\b\.v\.-'ﬂ. - ,h.l..l. ¢ % _vl,\f.\.f o ) »-- o »\- .\. .a-. ...A .,. .w s Pg -\-~ v\.... R ey ,..... .-.. .p. - LA

\"\"\" "-\"\

. -l'd .r: Pty .r,;.r AR L N L

,.-!':u' o O &

-
K

.' :
--n s



2l 0ok ol
\
.I.
‘-
b
b
3
o
il
o
'
.
»
)
¥
o
74
ol
-~
)
Ea
oo
‘
4
v
R
-~
P
o
. )
-
o
N
)
D
]
w
*
>
B
0
'
[

el

A

R A P C e W AP A I AT il S RS P ) R A L Sa e e

8 - - RS

RN

‘? 39Vd ‘8561 - AVMHIANA 139
Ol SLIVA ONNOYODINOVE NI LHOISI aHVYAND LSVYOD - (NTNEF) SHANIVLNOD NOL 3INO 40 dWNG 3OHVE

"W
L]

LW &

.

. '/_'/_'.." '.'_'J'.\"J' J‘q‘..l“'f‘_-r.'l_.-‘\r\r\' .- .‘-.. N

.
o, o

N

..1,-.\, TS '."'f\.ﬁ o

¢

)
AN,



> U N R R

y AR AR 7 F.'r-fr-‘-w B @ Y

SLrLrSE S

PLAAY S A0t Ry

" 39Vd ‘8S61 - QANHNLIY IOHVE IHL ANV
d3adwnag 35001 JHIM SHIANIVLNOD - ¥3S OL NOD WOHI SHINIVLNOOD NOL IHL SIAOW NOIT v3S dnl

T

EARSL S LALAGRS IBL e g SR PR A0 R RS b B Rt AP Jtat )

AL B R0 61 LN et at )fatatat AR RALGLL LEAWAR

- .‘-~\- AT TN T

" A a

S

FATAKS

LS
.

€. .
LA,

N -“‘-' o \-. .

ofofalaly

EOATGAD
%)

K




T R IWEOWCW

auoy

auop

auoN

auop

QUON

sjuapyouy

CALGIG S 100 AN AT o' ath o¥

Aonay 1 g9 - A1ngd

49 - SuoTlITUNY

3JRIDIATV 1 pat3Toadsup
(Teraojem paiaaodaa

IMM @T19®q014)
Jonal 1 H -sa173%3l0ag
1JBI2ITV 1 g9 - sarr1303f0ag
I3BIDATY 1 g0 - s3I9j00y

A313uend o3ae)

66

65 Y 6T - 66

66
6S

6G

aleq

das gg

8ny 4z

ady gz

IPR €0

uer 91

ol

v

0da

oda

YR

v

N

‘umo1sqqrn juogng

vd

woig



WAL SN

WU

v S o
QUON —.—Umm NN
Iapurr4o
1 pue siduiejuUOD
2UON uol 7 - 93aeg
S3UdPTOUT £113UuEN)
-u.t#
..a.w..k__uw.
R A

a9 - jq1nd

T - 3q1ng

ofae)

- e s

Rrs st I Uit v Wl S to g i sy ot IS g AN R e LA

H 09 AON 12

S (09 unp /T - Q9 unf 90

OQ%H. aleq

0961 - SUAOW

A .
-\.i
o

- e s - . = LA AN -

P o o M y ® R . - n I

Viid 94a

vos va

oL wouxJ

B oA A M

» n

A A A N S AR WY

- \-;

»

AT AT AR

N

e
.
-5

S
n

C a4
RS

-"\.ﬂ\'. 7.
r

e n TN

By
"e e "
alP

“~

»

R A



RESSNU LS T

A

LR O Y
at, o

P A NS

N
0

o

I
Tﬁn
S
.’
r
LY
S
’

Ay

e

auoN s1ed ¢ XA - s3940y AON OF

duoN Aonay 1 g9 - A1nd AOH 60

PUON Ponar 1 49 - J1nd 9 unp €1

A A NN AN AP, Y

auoN yonig 1 ATNg 94 01

A

A

sjuapiouy A313uend woa g

#"'i'\ ; ‘ Tn e

.),’n

1961 - SAAOK

% % ]
n)

P




TRy

L

2uoN

SUON

suoN

auoN

auoy

BUON

2uUoN

SUON

auop

auoy

sUON

DuoN

auoN

auoN

Auop

2uUoN

S3UdPIOUY

sie) ¢
sied ¢
S1B) &
sae) ¢
sI®) ¢

axouedeg ggn n3
£q pamol al8aeg

sie) ¢
sied ¢
sJe) ¢
sie) ¢
s1e) ¢
SIB) ¢
sae) 9
sie) 4
s1e) ¢
s1®) 6

£313uend

..
LWy

P.

XA - S39%00Y
XA - s32300y
XA - SPUTR
XA - s33d0y
XA - SPUTK

T ‘H

- jIng ‘searrioeloag

XA - s3I0y
XA - S39%00Y
XA - S39%d0Y
XA - s12%d0y
XA - S39320Y
XA - S38320Y
XA - $39%0¥
XA - $39%00y
XA - S39%00y
XA - S39%00Y
of1e0

s

k!

q

wn

adf}]

7961

» PRI S N

79 dag 71 - 79
70 8ny 1¢ - 70
79
29

Z9

Z9 1Inf 81 - 79
29
79
Z9
9
(4]
<9
<9
79
9

<9

23eq

- SIAOKR

£ iy

g

PSR A g

dag eq
Sy 7
[y ey
mroas

ingr QM.

mr 11
unp 97
unp m,—
unfg ¢n
ey 7¢
fel Q0
ady g1
ady ¢o
9233 77
uer gg

h

K.

o

-

Y

v

(e

(e

ﬂ—‘....“..

o

aorq

annd

aopq

aviy

aviny

aviay

avil

vad

Vad

vad

ol

Dl AL N

wmo g R

EARCUN

JdYVVN

dVVN

dVVN

d¥VN

\f"f.'f

\r

N N N A LN LA Y

«"
»

-

R R T W S N N S My



.~ AD-A193 348  CHEMICAL STOCKPILE DISPOSRL PROGRAN CHEMICAL HEM‘ONS 272
4 L] TORY COM.. (U) OFFICE OF THE PROGRAN_MANAGER

[ ILITARIZATION RABERD.. W R BRANKOWIT2
UEU!SS!FIED PEO-CDE~15-87801 F/G 13/6.3




N O NS P I A ORI n
OO0 S SR TR S R L T S T N W T Ty T T R T S T R o O O R S T R
l"."'ﬂ

e,
+
] “.::l"

o g

e =y

h
2
EX

lle

i s

o

I

|
I

I

PTEERR

EEER

)
(3

I

_
Ir_r r
T

B TR G W e g

: MICROCOPY RESOLUTION TEST CHAR1 t

IRF A STANDARDS 1067 A "

=

a

¥

‘ A
\

v \
»

: \

B ]

"

Lo

2
L]
L]
»

B g '

L, !

L]

K

A

8

Y

e ""'?""’.'_‘_"" —_—-'( ~ a,_- O T ~ - - - - - -
AN .'-,l.p"\\"‘\]""‘f'vy—-\‘-"-.' i
T e T e R S S e YA Y YRGS v -
R A A S DA I NI IR P A A f-.: "’ %f\ NN Y Tl
S SN S O D S NN AT A SIS .-“":Q:- AN AR AL A AN M
SRS A Y i 7o ) e, o NP CACALN & AN \ff.f~x‘bqf”'\~
Ll Tt oy £ v ORP PPy
'a¥a Y Y a X W \M’I A ()




; e 0 e e -, Lo T Py P - g g L )
7 T AT AN PR ' ARARRNIS My oot ¢.J.rr%\\r\ﬁ..-...;_'.1 AN, LMELLTALIS R rr 255050 ke y ey

sy

L

O

- ! * N ' \n‘\ .- g
o %ol [ «.
o) Y g s “...

i,
v
N
N ”'.-
!'
b
{l.
.It
.2
.-\
5
4
i
o’
%
h.
5
*,
S
v
%
2UON sie) ¢ XA - sa11309f01g 4 79 °2d 11 avil dV¥N o
A
. s
B8uoN yoeyg o¥ XA - 839300y A 79 234 %0 oda dvvN
: 5
SUON sied 9 XA - 83900y 4 79 2230 %0 vaga LAY O
S
duoN 818D 9 gn - sarr13oafoag k| 79 AON 9T avil viid 5
S
SUON sie) 9 XA - 839300y Y 79 AON €1 vaat dVVN >
E
SUON yosed 9 XA - S9UTH é 79 ACON GO odd dVV¥N N
QUON sie) ¢ XA - $319%00y ¥4 29 I°0 1€ - 79 320 67 yann dVVN 2
) ~ 3
SUON s81e) 9 g0 - sary13ioafoayg ¥ 70 320 91 aval YRy o
QUON s1e) ¢ XA - SOUTH | 79 320 11 ved dV¥N ﬁ
h>
auoN saen ¢ XA -~ 839300y q 79 3100 %0 - 79 dos 67 vann dVVYN >
e e e - S
sjuepIoul £113uend ofze) adf} arQ 0], woly %
~3
(QANNTINOGD) 7961 - SHAOW K
b

PSS W R T ————

2ad

2



paT3Toadsup an - sa113Iosfoagd

99 - YIng ‘s1aooy
pa2T3Ioadsupn ‘sarr3ooloag

SUON aed 1 aH - J31nd

3UON saied ¢ XA - sorT13I09fo0agd

aUON saed ¢ XA - ATNg dVY¥N
BUON sie) ¢ XA - s39%d0y d¥VYN
SuOoN saen 9 XA - s@11393f0a4g dVVN
auoy sied 9 XA - sIaydoy dVVN
JUON sie) 9 XA - s@11398foag dVVN
auoN yoeq ¢4 XA - S319)o00Y dV¥YN
2UON sae) 9 XA - 3I9NO00y ? dVVYN
QUON sie) 9 XA - sa11303(0agd

auoN yoey og XA - sI9%00¥

auoN 81y ¥ XA - soTr3Ioafoag

QuUON sien 9 XA - S1900Y

sjuApIouY xwﬂucmsc o8ae)

CA N R A S R Rt

«
n

€961 - SAAOK




L3 Lo A o e T D A,
- '
PP
=
pat3roadsun
sied
jo aaqunu
saAom Tyea
9 auyquo)
auopN sae) ¢
BUON sae) ¢
3uoN s1e) G
SUON I1en 1
QuoN saep ¢
QUON syonay ¢
QUON i1eD 1
aUON sae) ¢
JUON saen 7
DUON JIBADATV 1
(vax)
2UopN wniisoad SNSN
par31oadsup
R,
s3uapyou] £3T3uend

- - o B K E, - o L e

o

XA ‘g9 - s3I9ooy
¢satt3Ioafoag N

0 - squog ‘s39)00y

¢saTt303foag b

an - so1130°fo0ag 3
g9 - so113%9lo0ag 4
aH - ATng k!

XA - sa11393(0ag k|
aH - A1ng Lt

XA - Ing k|

XA - Ing R

XA - MIng k|

XA - AIng bl

XA - so11399l0ag .|
g9 - sarrIdafoag A

ad ‘XA ‘99 - AINg
‘saurl ‘sieoNooy
¢sart13ioalfoag S

XA ‘99 - qIng

‘saulR ‘siayooy
‘sarr131093f0ag a1

o8ae) ad{3

(aaANNIINOD) €961 -

)

-

NS W e e N P o W

- ‘

K -

a

£9

£9

£9

€9

£9

€9

£9

£9

£9

€9

€9

£9

£9

aleq

AORW

ﬁ.\.l
des og
deg ng
das pg
dag w7
dag zz
dag 01
3ny ¢z
3ny oz
inr z1
ung pg
ung 0z
unp 0z
ady og
€9 ady
€9 ady

- e

. - .hltll‘\-..\- . - .‘ .

NOD

aoHs

NOD

VId

vd

avial

vd

N0

NOD

oL

woua

VY

vand

Vi

vid

dVVN

Vi

dV¥N

dVVN

dVVN

dVV¥N

dVVN

avil

,\P

o' ¢ -l’\ L ‘-I'.Qf LA PO A e A G L ON O » .r e AN,

“of*
GRS

-
)

'-(‘

X

(W) *.

T NS

abe .v..l.t. ()

I % A%

<y LW
0,

)
"W, .. l‘ov’o )




suoN

auoN

3uop

QuopN

auUoN

JUON

auoN

2UoN

auoN

auoN

SUON

auoN

auoN

gjuapyou]

s1e) Q1
sie) g

sae) 01
sie) g

sien g
paT3toadsup
saed 01
sie) ¢
paT3¥oadsupn
€:5:99)
wralsoag SNSA
par3¥Toadsup
sae) g
poT3Ioadsup

sI1Ie) 01

— - - o -, s a8 R & & Pl i P i - - g
Cn— u\'\\l‘-ﬂ%l!. ijl-.rll.l OOM'&\-'LVJU N N.{-H-..‘-..n-..-.lvf -..-..-..J Do) 2, N 3

€

g9 - sar713%2fo0ag q €9 920 €7 - €9 224 €1 VaKn
XA - s@171393(01g | €9 9°a 71 aong
XA - s3arT1303f0ag k! £9 22a €0 aoung
XA - JIng k! €9 AON 97 VIRd
g0 - sofr3i0afoag k| €9 AON ZT avil
g9 - saanooy q £9 AON 1T vawn
XA - so@11300f0ag | €9 AON %1 aond
g9 - s97171399f0ag L £9 AON 10 aval
a9 - s39Rdoy (¢ ) €9 320 240

aH ‘xA ‘49

— squog ‘s39d0y
¢gsar7309fo0ag S €9 320 o
9 - s39)00y q €9 390 1¢ YaWn
XA - s@11303f01g Ll €9 320 67 dond
9 - s39y00y q €9 320 91 VaRn
XA - sa1r30afoag q €9 320 80 aong

o81es adAy, s1%q o1 wosg
(QINNIINOD) €961 - STAOK
1@ P
- 2

dVYN

dV¥N

dVVN

Vivd

VIY

dVV¥N

il

v3

NOD

Vid

dVV¥N

dYVN

s 277,
g
.I.f‘ I..

£

PSRN

NG

SR,

o P

\"' )

e
(e

WA N,

BRI

NEOTN

e

Cat

»

e

EN P

'\,\f‘-

A M

S e \“ﬁ'\\'

-



20 MR ALSAAN

: 3uoyN
- QUON
p auopN
P JUON
) 2UoN
' dUON
1 QuUOoN
Y 3UON
. SUON

auopN

2uoN

T

3uoN

3

suop

=
-
B
v
2
-

BUON
2UON

auoN

s3juapiou]

R EE L

sie)

sae) 61

sie) 9

saie) g1

sien ¢

sie) ¢
sien g
13eI0ITV 1
sien g

§1B) G

s1e) 91
sien g
13Ufe3U0d U0l
1 ‘saryaoafoad
yoed 911

sae) 61
81e)

sien g

£i13uend

” -
»
LA ST

.

Eaa == ol MRS W AR
1
XA - so9T11192f01g :| %9
g9 - sarrIdefoag 4 %9 Lew [0 - %9
XA - NIng 4 79
XA - so11399[02g ¥ %9
XA - s9111303f01g 4 %9
XA - sa11309(01g . ¥9
XA - sa11309f0ag L:d 79
g9 - siafquog v ¥9 ey -
XA - sa11309f01g i %9
¥A - AIng Y ¥9
99 - sayr1dafoad ¥ %9 924 %1 - 49
XA - sa11303(01g | %9
XA
- %Ing “so113I09l0ag H %9
XA - sa11303f01g | %9
XA - sa1139%2f0a4 k| %9
XA - s2171303(01g ! %9
o81e7 adfy, a3rq

%961 —~ SHAOKW

Aol

-~ -

P PLEALAA. -

Len 10
fel 10
ady 97
ady /0
Iey 9z
aery 9z
Iey 01
%9 qa4
923 6T
924 %1
924 /0
Q24 %0
uef €T
uer ¢z
uer 21
uer zo

Sl
a 4 &

oL

CRELEE N

B rrnrkaoran S DO
- aVVN
vann VY

it JVYN
aval dvvN
aval dVVN
aval dvyN
aons dvVN
TTEMEH va
aons dVVN
_— dYVN
Yawn Vi
aons dvVN
04a aVVN
aons dv¥N
aong d¥VN
- dYVN

.

v o F

8
o

s, th,0!

bt

'%“

el

o

',

e
N

>

A

\fnf

g

PO

' "’ﬂv .(' "'?

Al

S Al 0N

A W e
XaMn ) * W \lh

8)




at

8¢

dUON

2UON

QuoN

auoN

suoN

suoN

SUON

2UON

auoN

8JUBPFOUT

yoeg 1

a8aeg 1
ysed ogL‘y

yoeg 10¢

suo]l ¢

(wmg/T) ydey ¢

siey ¢

yoey ¢¥

31323221V
aTdyaITnK

yonag 1
sieq ¢
Aonag 1
siey 11
13e10aTV 1
81e) @

1JRI0ATY 1

£313uENn)

H - 2T¥323f0aq

gND ‘M0 ‘H
- sary1393foag ‘yng

49 - sI1900y

g9 - s319)00y

XA - SOUIN

g9 - so1110afoag
XA - AIng

g9 - si9yo0y

XA - SO9UIW
XA - ATnE

g9 - sa11393l0ag
XA - A1ng

XA - sa171303(0ag
XA - sisrquog

XA - s@11393f0ag

ao - sot13ooloag

o81e)

’ STl X% %

g

W

v

adf]

A ¢

]

%9

%9 3ny /0 - %9
%9
%9
%9
%9
49

%9

79
%9
%9

%9

%9

%9

273eq

(QANNIINOD) %961 - SHAAOW

R AL I 7.

FI:LF.& A N A/

any ¢o

3ny zo
™mr 6z
e 77
mr /1
1or 91
e 91

mr o1

~r
\O
[~
2
-

unf 67
unp 67
unp QN
ung go
%9 Aep
Ley g7

Len 17

oL

YN NN

vc..l.‘fu

- ..u\..fdf -fuf »

SY ‘43119 4

BNgG

aval

Y

ada

avNV
puei8ugy
avNy

v

wouay

AR LN PN ann

avil

VWY

vid

ada

dVVN

VY

AL

dVVN

dVvYN

va

dYVN

vid

ol

VR CSLNG

-

5

-'\I" 4 d'\ f\-\ \l sq

AL

<

L P FUN

"fﬂfn

=

AL O

RN

Wt

o

e

-~

Y

LY

AR RN Gl AN



23 ; - ) = e R, S - - ; o - o y i :
AR P R RN R LT .;' PR NRNRNCRE I ~ il g P LA .y r ..\....;.\\.\.f.-.....ﬂ AN Qe

‘T 39Vd ‘v961 - LSVOD A3SHIAM M3N

- 3H1 440 H3ILVM d33a NI aOOM3DA3T WOHL (XT1N8) SHINIVANOD NOL 3INO 40 dWNNA 3S00T TVIIdAL V
.‘
g ey ]

'l
e 9
~
g
o
>

(R




B0

sied 0

aoujerluon uoyl |

yoed 096y

sie) g1

saej 0g

yoey ¢61°/

QUON sien ¢
SUON saen ¢
auop §1e)d GT
ydeq 08%‘9

yoea ¢y

spunod o0%‘1

yoed 08%‘9

9UON sae) ¢
yoey 096/

ydeq ¢y

yoed g% ‘9

8jUa¥PTOU]

£3713uEN)

ZYEF P 38 S DY b N LA A

a9 - s39ydoy

XA - AIng

49 - siaydoy

g9 - safrIvafoag
XA - saT1323fo0ag
g9 - si9yd0y

XA - N1ng

XA - s@1130aloagd
0 - sar13ioafoag
40 - s19yd0y

g9 - s319y)d0y

XA - $39Y00Y
‘satr1ioafoag

g9 - s39%20y

XA ~ jIng
49 - siaxo0y
g9 - si1ayd0y
g5 - si9yo0y

o8ie)H

(AQANNTINOD) %961 - SHAOW

.L........
%9 AOM 70
%9 120 07
%9 3190 ¢1
%9 190 11
%9 320 60
¥9 320 60
%9 190 60
%9 dag ¢7
%9 dos 11
%9 dog go
%9 das 40
¥9 dag zp
v9 8ny 4z
%9 3ny /7
v9 8ny 41
%9 30y 01

79

8ny

G0

" Wl e ¥
LhAS
LI

avnNv

TTeMRQ

avil

avnv

AU

avail

Vi

avmy

Vann

vasa

2dd

s

-

BALFLPLICE Y

Vind

aong

aong

YN

dVVN

dVVN

Y

Yivd

YRY

dVVN

VY

Yy

YiY

/7

-F\l'

]

3

LN,
..

.90 T,

e
G T AT

"\

LR P PC AT A A A A N A AP A R B R N B R N N




s ¢ “ .
5% o i
Y

sied QY H - sa1tioefoag ¥ %9 09Q %1 OAS aond
yoey 08%‘9 a9 - si19300y ¥9 2aq 11 avNy VY
yoeg n9c‘/ g9 - sI9300y %9 d2a €0 avny VWY
yord ¢4 g9 - s3I9yd0y ¥9 °3Q €0 ndd VY
saen 7 XA - satrIoalfoag | %9 °3Q ¢0 avNy aong
S1P) 07 H - so1139°l0ag q ¥9 92Q 70 aoAs aony
spunod 008‘¢ g9 - siayooy %9 AON 47 vi aWw “3PT1133a 34
p~131o9dsuq XA - sor130aloag %9 AON 07 avNy aong
sae) ¢ XA - sa@113°9(0ag q %9 AON 61 avny aous
yoey 096t g9 - s319doy %9 AON @1 avNy VY
s1e) 61 XA - sary3oafoad 4 %9 AON 71 avNy QoHY
auop sied 9 XA - AInd | %9 AON GO VIiY dvVN
s1e) 07 XA - SuoTiIjuny q %9 AON GO vann aons
yoey 9¢g¢y 4D - s3I9ydo0y %9 AON 70 avNy VY
aauyrejuo) uol 1 XA - A1ng %Q AON 70 va dVVN
yoey ¢y 49 - si9ooxn %9 AON 70 nd4a VY

S £372uend 081%D SdAL s2eq 01 mo1g

B, - e ’ A oy

(QANNTINOD) %961 - STAOK




HCLORANSN FEEFELL R N RN A 2 AN AA O I SN A PAPLPRAASY B A
I\”
sie) o7 H - sar12009f0ag q €9 994 77 aOAS aonsg .H...
-\l
yoeg 096°/ 9 - s393d0y 69 9241 /1 avny VY
s1e)y 7¢ W - saryadaloaq B <9 424 91 QOAS aomd o
i
pa13¥0o°adsuf H - sa113193f01g 69 424 11 aoAS aong v 4
l‘.
QuoN sien XA - saryIoafoag q €9 924 80 avny dVyN X
Y it
BUON siep R g9 - sa11329f0ag q S9 923 G0 avil. VINY e
vn
yoey Gy g9 - siI3yd0y 69 924 %0 nda viTd .H
,
auoN siep ¢ XA - sa11303f0ag ! ¢9 934 €0 aval dVYN S
a
auoyN aep | XA - sar1303f01g ¥ 69 924 71 - 69 923 €0 Vann dvvN i
»
L4
s1e) 0F H - sa1y319efoag ¥ <9 uep g7 a0AS aons %
)
]
sie) 61 H - sa11309f0ag E: G9 uer 17 0AS aorq ol
' ’
>
spunod 001°¢ XA - ATng 69 uer g1 va dAVVN ,w
o
sie) 0g H - sa11109f0ag | G9 uer QT aoAs aong n
.
Fd
sie) 91 H - sa11309f01g ¥ §9 uer 971 QoAs aous . N
yoed 409°‘g 49 - s39yd0y G9 uef GT avNy vInd ik
sie) 61 H - sa11322f0aq | 69 uer 71 aoAs aong ,.s“
Py
4
yoey Gy 9 - s3I9)00y G9 uer /0 nda VY Ng
-c”.
——e e —————— ———— — — _ —— v
SjuaPTOU] £313uend o2aen adf], aleq ol woa ..s.
6961 - STAOK )
C Y “‘-uu'mf ..r“-
I Y oA e
. (\ ) “er -'\
_.-\
" e e e - - e w - - - - 0 - A - LI pl o & - 2, -, ...o-u



.

.-ﬁh- -r~i' .( .—. ) ~- \. %-.\.F! f\f

5&\

KXo

ff.

auopN
2UoN

auoN

auoN

auopn

sjuapyouy

- e
-vf‘vr\h A

par3Ioadsup

(24X) saed 6l
suol, 0¢§

suo], 8¢¢

spunod 671
saed ¢1
sied 07

sae) ¢
sae) &
sae)n 4
sie) 0O¢
used 69¢°/
sae)d (O¢
sae)d (¢
1e) 1

saen ¢

£113uend

\.-\».-.\

PREt &

AIng

an

‘gn - sayr3oeloxg
¢s3aj)o0y

g9 - si1axo0y

9 - s393o0y

XA ‘490
‘N - sarravefoayg

XA - S3920y

49 - s39300y

XA - sa11303f01g
XA - satrr3Ioofoag
g9 - sar1309fo0ag
H - sarrioaloag
g9 - s39)00y

H - sa11103f0ag
H - safrioeloag
g9 — siayooy

4o - safrInaloag

AA l, . v x
ol N -(-vuo!. R T TR T YL

ad{y,

;-..-.-.nl-\ -

¢n

<9

G9

G9

<9

<9

<9

<9

<9

<9

<9

<9

G9

a1rq

(QANNTINOD) €961 - SAAOW

1\( N%

N

ady

ady
ady

ady

ady
aey
aey
Iey
aep
aeR
aeR
ary
ieR
aey
ary

AP

61

91

€1

1

90

ng

174

14

Z

91

61

11

nl

g0

€0

P
ol e e e

’ \- lﬂ
Ir:ﬁbwl.ﬂ:Dﬁx\.

NOD
vaun

odda

vd ‘Kaarren
avNY
vasan
avNv
vaun
vann
anAS
avNy
aoas
QOAS

ndd

aval

oL

--..f-

L \'sn\s\-

b" o)

5 A

..-\~.I7

Yid

varn/eand/vivd /aval

woa g

aong

Y

aonsq

aond

avve

dV¥N

VIY

aons

VY

aong

anHq

Vit

v v a- \
-n-nrr- b

e T
A .

S W,
-

u,

A

5

A P L LS

22

I-a.

“p

!

"-F

N TN

.

a0 N Y

N

X4
1.

R

L




oS Sl P gl e Bl 00 et ot

SpunNod N9

spunog
(€061 PaUTqUO)

spunog
(£0°61 pauIquop

spunod 09¢‘S/9

spunod o0%‘g

yoeqg 1

auopN sae) 9

sien ¢/

(39%)

99 MBIDOW SNSN

QUON Sae) H1

SUON Sae) ¢

spunod 0gg ‘<7

parjroadsup

spunod %18

sjuoapiouy A1T1uen)
N -

<N
AR

v R RS » s

80 - (¢) A1ng

I - sar1309f01g

n - satrIoaloag

49 - s19)d0y

40 - s319Y20y

a9 — SIaNO0Y

XA - s@11309fo01g |

¢o unpf 11 -

40

- sjarquog ‘siajdooy q

‘4n - sa11399

¢s399d0y

XA - $211309

an
foag

0N

(oag k|

g9 - sarrio~foag k|

XA ‘90 - JIng

g5 - s3ayo0y

XA ‘90 -
sauTl ‘sarriosfoag

o8aro

e ov g% AN TN

ad{1 aje

(AANNIINOD) G961 - SAAOW

ld ﬂ .
' 1] l.
., @

S9

S9

c9

s9

s9

S9

<9

<9

a

I AR Xy > >

mmr zo

merozn

mr o zo
unfp g7
unf €7
ung 60

unf 70

unf 10

9 Ael

LeW 17

Ael Q1

£y Q1

LeH 01

APl 60

R A B B & mym,
oot

BELY

IHA

NlA

nda

VY

VI

vann

oda

N0

AVNY

Yauwn

AVD

avil

oL

[ Wi 2 % WAL DAL e F Y O N B e

vdd
aond

vand

VI
ved/aQvNv
aonq

dVVN

NOD
dVYN

VY

Yid

woay

« 7.
Ny
LA

R i

A SAGARN

-
.

RV ‘-I

«

LIRS I T I

e

-‘.-J' >,

PR
- N
W v

.\



3uON

auoN

7t

auoy

2uoN

auoN

sjuapiouj

Spunod /67
sae)d w2

siey
spunog 00n*g

s1e) g

IJEIDATY 1
1auyeluod uojl |
sI1e) ¢

spunogd 0Qy¢g
sie) ¢

spunod 0%€°ne
spunod 0n0°‘<z
yor3 096°¢
spunod o4¥0°‘c
yoed 0681
sien ¢

spunog 0z0‘y

Ai13uend

S50 B A gt 8

;5
A_-.K
Y
ND ‘g0 - qIng S9
N0 ‘90 - squog | <9
g9 - sar13Inafoag | <9
99 - squog <9
99 - sa11309f01g | S9
XA
- Jjuel ‘gH - AIng v 69
90 - AIng <9
g9 - sayrioafoag k| <9
XA - AIng <9
XA - SPUTK g G9
a9 - s33)00y 9
XA ‘4D - siaydoy S9
0 - s19)20) <9
g9 - AIngd G9
XA ‘4D - s193d0y 69
49 - sa11303f01g | <9
g9 - s39o0y G9
o81ry odAy -

(QANNTINOD) 6961 — SHAAONW

STl TN ARRAT Ry

deg
dag
gny
v
oy
Sny
e
mr
or
mr
nf

mr

67

!T

kx4

VA

t1

01

L0

1 %4

te

194

01

6¢

87

61

61

60

L0

\gd/ORd
vid
vakn
VI

dvNv

odd
Y/ ndd
avil
DA
240/viy
GVNy

ada

oL

woa g

ZVN

YWY

aong

\rd

TiRMel

VY

VWY

dYVN

dYVN

Vi

warn

Yy

avil

vaa

Yy

YiY

Rl et

AW AR

WSS,

i

TSy "

AN

0

A

A

\' \'

AL o Lo

R A SRS

L

C NN

e
LS

L]
-
N

-(\ "*‘f'f



83U3pIoU]

BN i LA,

yoexd Gy/'9y
sRonay
spunod 068‘Yy
spunod #99°g1/°¢
yoey 1
spunod 967'081°2
spunod nOO‘1
uded <491
spunod g6¢‘¢
sae) ¢

yoey ¢z6‘z
par3jioadsup
yoeg ¢z6*y
spunod g8y ‘1
13ujeluod uoy i

pat3y109dsup

Aituend

TR BRSNS

X0 - squog

XA - SPUTH

g9 - siarquog
AD - squog

H - sar130afoag
9y - squog

XD ‘90 - squog
90 - squog

) - squog

g0 - sayriosfoag
9 - (i) sI9o0y
pat3yoadsun

9 - s19)20y

905 - quog

XA - Alng
pe13yoadsun - Ing

(AINNTINOD) 6961 -

<9

S9

<9

S9

<9

S9

S9

S9

<9

co

S9

<9

S9

s9

S9

<9

aeq

% [ PRALLIPT e ) 24

pETq|

BEYY

oe(q

pET|

daq

AON

AON

AON

120

3100

120

3100

320

Ye

£l

90

0

10

0¢

%0

<0

1¢

L7

9¢

61

A

€0

10

6C

LIy

R LA R LA (i -0 L S
Vi ZVN - d

-',

dYVN va ;-

) nda vy "
VI ZVN N

"

vand Sy ‘4Le1Ty 14 R

X

VI aond ”

-\.

VINY 7ZVN .

\'

aond il L

N

AN ‘aaysnyuaon VI u
N

¥aan vivY 5
by

nda YINY K

RS

“

adoang vy 5}
.T
avil VIR 'y

s

A
AN “aaysnyuaon VINY wv
g

ans dVVN >

Y aony .
-

oL woa g -~
d

-

T

ﬁmﬁﬂ_ m

ﬂ”}.”n. &

P

'..




BUON

——————— ———

sjuapyIou]

spunod 0%Z‘¢
spunod Q0G‘1
spunod 0079
spunogd n00‘009°‘1
spunogd 00.‘1
yoed 006

yoeg Gy

sae) g
parjroadsun
spunog 000°‘S
s1e) (g

pat3roadsup

spunod n0g8*‘Z1
spunod o%%°t
yoed 0071

saAe] %1

£3113uend

- e e e

g9 - sIadoy
g9 - s39%d0y

g9 - siavooy

A - squmog ‘yIng
g9 - s3Ia1quoy

A0 - squog

90 - squmog

XA - SSUIK
pat3roadsuqn

g9 - S39)o0Yy

AD - squog

X0 - squog

XA
‘a9 - sa113Iafoag

XA - so11309f01g
¥D - squog

XA - S9UIN

avNy
varn

V4 vad/vad1

Vi avil.

TTeMBH ‘OTTH TTemeH ‘nueweyly
vId avil

vi

dvvN

vind

€, ¢

AN ] -‘-.\q W o

\.‘ T AT T

oy

ATV

z
e

PR

B NN

>

o
')

e

»,\Au,a’u,?ly w,r'y \}\my‘y;w




OO T IO OO O

LS

Prag 1

pat 3yroadsup

RLCLIENA

aen 1

IJ3RADITY 1

AUON Aoniy 1
spunod 4671
spunog 0Gg*1
sie) &

spunog o009
S19UfRIUOD UOL 9
yoeyg ¢

Su0J, £h¢

spunod 048°71
spunod 0Gg8°€T
sie) g

A313uend

SJuapIoul

== M oy

. .l
P - O -.‘

H - serrioslfoag
g0 - sayyioalfoag
(Teraajem

IIMM pa13A0DaY)
odd - qTnd

H - sarr3oafoag
XA - so11399f0ag
H - saryidoafoag
XA ‘99 - NIng
10 - A1nd

H - sarr309foag
XA ‘99 - s39d0y
a9 - JqIng

g9 ~ $33)00y

D0 - squog
g9 - squog
M0 - squoyg

XA - sa1139f0ag

o3ae)

(QaNNIINO3) 9961~ SAAOK

rrrx i

R

H

d

ad{1

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

99

23e(q

mr

infr

nr
mnr
mr
ungp
unp
unp
unp
ung
unp
unp
LeR
LeR
fey

AeR

67

L7

ST

S1

80

8¢

X4

0¢

71

£o

10

10

60

60

0

- St . - -
.,.»-.'N A -hw,- ,.&\N-,n- FAH\HH

Vid

vaati

vd

ORJ

va

Vi

avNy

0dda

oL

AN SX TR

vag

[N ‘smoprap 1eain
3 oOQ Tun hy—._mﬁ.m

avial

nda

aoAs

vd

vd ‘g4av eirataen
vand

vgd/avNv

woa g

f*r‘,\u'%.'.'f. T AT AT, AT A T A

G

LS 'I,’./

»



W N R

Y

L L7 < *,
OVISTIVU

NN

e ErY A

PUON

auoN

sjuapIoul

e
Lot
M:a‘:'f
v

Yoy 1
uoed 646°1
y2ed 000°09
sae) @

yoey 1

s1e) ¢
yoey 1

yoed 009°gy
sie) 0
yonay 1
uded 0098y
syoni1y 7

sae) G

pe2T31o9dsun
pat31oadsup
1e) 1

s1e9) ¢

£313UuEN)

oy -l

20

XA

L}

H

XA

49

)

XA

S K I

o A . S e R W P oF 3 -
€
49 - qIng W 99 320 GO
- satt1oefoag | 99 1950 to
- sarr3Ioafoag ¥ 99 das o¢
- say13oefoag ot 99 dag og
gn - quog W 99 das ¢¢
- sayy30afoag | 99 dag ¢z
g9 - quog W 99 das 77
- sa11199l0ag R 99 dag ¢1
- sa113193l0ag b 99 das 21
XA - SOUTK W 99 dag 6q
- sar1309l01g bl 99 das 60
XA ‘H - q1nd H 99 das 90
- sa1711%9f02g k| 99 8ny 61
- sat1309l0ag
‘syaxooy R 99 8ny 41
- sa17199l0ag q 99 8ny 01 )
- say1392l0ag | 99 8ny g0
- saytiioaloag q 99 8ny ¢o
081e5 adAy B 01

o3ae)

(QINNTINOD) 9961 — SIAAOW

LA S o TR S S I rrryYIsry’ [0 2 20 = o Lt -

o LN

Vid

Viid

avny

VHY

Yl

In ‘94vy TTIH

Vid

VY

vitd

2da

aQvNv

VNV

vaun

avNv

o

L]

YA

aval

doAS

dVVN

In ‘94av ITTH

aA0AS

Vid

aOAS
avil
vad/avNY
aoAsS
YHE/aval

dYVN

aval
vy

dYVN

woa g

WL

2

B . 5

'

"-*’\‘* "= ‘!'“V T ™ **'v‘*‘-‘

e
O A

-
A

.
P8
x
»




(AN RN

gy - -

S SITXXANY | B LA LA AT P o

REEY
ibv...
saen 9
BUON sien ¢
JUON 1eD 1
Aonag, 1
auopN 18D 1
3jeIDaTY |
ANy
(sdya3 ¢)
spunod 008°6£G°1
sjusprour  Aajauemd

PR ELL Ot 50555 5 Sk

A4 e

4 %]

“oF

Y
XA

‘4o - sarr3vafoag k| 99
XA - sdT71309f0aq | 99
H - sa11399fo01g 4 99 AON /1 - 99
XA ~ SSuUIl H 99
H - sarr3osfoag ¥ 99 I90 %7 - 99
XA - MIng v 99
XA - SauIR Rr 99
H - s@T1130°f0ag W 99
o8aen adLg ajeq

(QIANNTINOD) 9961 - SAAOK

E
AON 70
190 8T
390 %7
320 81
90 o1
120 01
320 01
320 60

il
b

-

ol

lelit o

s Ny L
' ‘s F!
(&,
nunﬂ\
QvNV
vasgn
avil
9dd
VY
ans
aval
Vit
woa g

fh?l

avil

dVVN

Ydd

avil

dY¥N

Viy

aQAas

JNVBV.

o

A AR SR AR S,

i\‘

ore

L

AT T ML

L
O i

S Y L N R e

P AT

.-
-

",

S,

AL

LI
A,

. 4w

LN




SUON

2uoN

JuoN

auoN

S3UdPTOUT

1JBIDITY 1

1JeI0ATY 1

aey 1

aey 1
sieny ¢z

yoey 9¢¢1

IJRIATY 1
sae) 01
yonaL |

s1e) ¢

yonaL 1

saey 4

spunod /[€€°01
ae) 1

£L173uend

e M) - 7

XA
‘GH ‘d4n - soardueg

g9 - siaqquog

H ‘g9 - satr3oafoag
¢s39)00y

g9 - serr323f0ag
¢s39300y

XA - sjueL
g9 - s319yo0y

XA
‘an ‘1o - sardueg

XA - syue]
T - AINd
XA - s9171399[0ag
49 - AIng
XA - soTT1393l0ag

g9 - sorr303fo0ag
¢s3300y

g9 - si19yooy

L L9

adfy

aieq

[961 — SHAAOW

ady

ady

ady

ady
ady

ady

ey
1ey
ael
qog
qo4

uer

uep

uer

P LR &~ W Lopiruidraas: M) ioys

1¢

61

61

71

A

01

6C

L1

01

L1

10

A

60

90

Ka

P

Dl St b 2 i

WO

adda

ada

VIY
Vi

avNy

VNV
vi

vaqn

Vi

oL

I Y S

N Y YRV

el o St s

vd

VY

avNy
dVVN

Yas

v
dVVN
avial
dVVN

Vi

dVVYN

vaan

avil/vann

noa g




N 3 ot X o - o - - i -~ p X g I
-SIS0 ‘..-x....f.a.ép..' PR LS P 2 2 T E T g NS85 -.nu.rr&num, PV e et Ly 2

‘¢ 39Vd ‘2961 - LNIWIHS
HVH OL HOIHd SLINVA 313HONOD NI ODNIHNOd A8 dWNA ISVHO V HOd SLINO0H SSW DNIHVd3IHd

-

e e 3V . N L wa e )

LR
- A

\f-\?\r

n
M ",

oo

WA

(IR,

-’N-(' [

LA ALY

,.

-.r; o J‘ o, V‘_‘-P..J' ﬂ'f\ "-f"".\*\f "

Lo

TR

ARSI

. .I-- Y ; *

-,




)

B Rt T L7 RaF tat Sut nat lg K5 L Ao of o

ATt NG

auoN

JuoN

2uoN

QUON

auoN

SUON

duoN

QUON

auoN

suoy

BuUON

sjuapidu]

%

s)onay ¢

sie) 9

(8
ASVHD) SaeD €7

(g
qSVHD) saed ¢

1JBIDATY

(g
ASYHD) SIBD (/G

saed 61
(8

ASVHD) SaED Q¢
spunod 708°‘¢¢
sRAoNaY, 7

(g
ASYHD) SaeDd 06

(8
ASVR)) saed 0g

sae)d 7¢

£173uend

L XA 8 % Bl e )

g9 - s19%20y

XA - saT113°3foag

ay ‘H - qIngd

g9 - siayooy

a

‘vo - sarrI0afoag
IH ‘au ‘H - AIng

XA - sque]

IH ‘QH ‘H - AIng

99
— siarquog ‘s19)00y

g9 - s3I9d0y

In ‘aH ‘H - AINg

Iy ‘aH ‘y - A1TNg
XA - s)ue]l

o3ae)n

(aAaNNTINOD) /961 - SIAAOW

)

I By i Q¥ QY

12

d

ad{],

~ R ARL Foror M) AN ATVl el el y Bl P2 £

r4
(9 unf H ndd avil
[0 uUnr g0 aval dVVN

(9 ung 60 - /9 unf QO N3 va

[9 UNL N - £9 unf ¢ rNa ayNy
{9 Aen 1¢ ans vy

L9 ung €0 - /9 LR I¢ CNH vad
19 £eH 97 Vi dVV¥N

19 Lell 1€ - (9 Len 92 rNA vad
L9 fer 67 n4da aval/vivy
(9 LR €2 ndd avial

(9 LeR 6z - (9 AeR T N vad

(9 LeW 77 - 19 Kel @1 rNd vad
{9 LBl <0 VI dVVN

aleq oL woa g

2 .---n-

> of: ﬁ.r..r\f

- Dt

LN AN SR
N

"\ _‘i‘\

et N

P
>e
L}

'l.‘I

\'\-‘\1 DRSS "
«

~

.
»

A T AT,
Do’ »

W
A



auoN
QUON

auoN

QUON

2UoN
auoN

auop

duoN

Sjuapiou]

-..'l)

7

syonay 7
syonay 7
syonay 7
Aonag 1

sae) ¢

(N7ZX) PATIISS®ID

(NZX) PATITSSeID
sae) 47

ae) |

sae) /

31781221V 1
syonay 7

sIe) %7

(8 ESVHD)

uosqyg 9114
Teaodio)y +g°§

pP1312adsup

A113uend

9 - s13yd0Y
g9 - s1ay00y

49 - si19300y

Sd ‘92 ‘1 ‘H - SIVD
XA - sa7130afoag

XA
‘gn - satyioafoag

XA
‘gn - sarrioafoad

XA - siuel
XA - s@11109f014
XA - saT11302l01g

g0 - siajquog

g9 ~ siayooy

XA - syuel

H

‘4n - qINg “siadoy

XA ‘@O
‘4n ‘vo - soidues

(gaNNTINOD) [961 - STAAOW

M

A

ad{g

o [ G e N NN

L9

L9

L9

L9

5@
L4

L

JNI) W P

e
- a3

fny 91

390 €1

190 €1

mr (1

N
.Q

L9

L9

/9

L9

L9

L9

L9

L9

19

L9

L9

L9

{9

L9

21e(Q

fny

mr

mr
mr
inr
mnr
unp
unp

unp

unp

unp

AR

€T

(44

1¢

1¢

11

114

114

1¢

91

L0

Lc

Lz

ve

61

%1

rf.-FrfJ#hfﬂ

Vi

aval

adoang

NS
Yl

oda

puet3uy

ol

Ny et to ol 4y

A

avial
avay,
aval
30 a4y asa0q

dVVN

NNS

vaq1/vann/avnvy
dV¥N
vaa
dVVN

vad

N3

V3

woua

'... .I

Y

e a®
Sv e

ATt

LS

L4

-
-'

I

SRR

>

-

N4

s

W0 N

. ..'b

..

-

e v

.




9.8 0.8 100 0",

A-.' W

QUON

auoy

2UON

SUON

auoN

auoy

auopN

QUON

QuoN

SUON

dUON

BuUON

auoN

auopN

s3uUdpIoOuU]

Aonay |

aed 1

aen i

sieD 7

(nZX) PATITSSEID
aep 1
NonaL 1
s)}onay, z
Aonay 1
s)yonay 7
sjyonay ¢
sie) 47
s)oniy ¢
s)yonay
syonay, z
Sonag 1

sjion1y ¢

—— ——— o ——

A173uend

o y&s =]

ARy, . eols

XA ‘gD - sordueg

g9 - s2171303f0agd

XA ~ syueg
XA - s)juegl
ay ‘g9

- qIng °satt13oaloag
g9 - sarrIoafoag

90 ‘Sd ‘1 ‘H - SIVD
g9 = SI9300Y

g9 - say1Ioafoag

g9 - s3i9doy

g9 - si19)00y

XA - s)ue]

19 - s19y00y

49 - simjooy

g9 - s3i3)o0y

90 ‘sd ‘1 ‘H - SIVD
g9 - s19yo0y

o31e)H

W

adfy

L9

(9 dos o¢ - /9

L9

L9

L9

120 10 - £9

L9

19 428 67 - £9

L9

£9

L9

L9

L9

L9

L9

L9

(9 80y 67 - £9

9

aleq

(QINNTINOD) £961 - STAOW

2 g 2 )

Ay

Pt

" A

ot

[ 4 b

dag 97
dag 7z

dag 72

dag 0t
dag g1
dag (0
dag <o
dag %0

dag 10

OW4A

avial

oda

Vi

VI

040

ol

VY
dVV¥N

dVVN

adoang
vagn
AM g4V usaaerpm

avil

avil
aval
Ho ‘safel °13
avial

woag




Quop]

SuUON

ouoN

QuUON

SUON

auopN

auoN

QuoN

auoN

auoN

gjuapiouy

s)onay

syonaL

syonag

yonay

syonay

syonaj,

syonay

syonap,

[4

per3Toadsup

1JBIDITV

1

pa13109dsup

sien

sie)

.

A3173uend

c

a

(NZR) POTITISSEID

(nZX) pPor3¥sserd

L

g9 - si9yo0y
g9 - siao0y
g9 - siaooy

49 - si19yooy
s3a00y
99 - s19yd0y
g9 -~ si9yd0y

40 - S39%00Y

par3jroadsup

g9 - sardueg
XA ‘45 - S9UIN
pue sayT13Idofoag
‘sqwoyg ‘s3jaxodooy

XA - sa1139al01g

aH ‘g9
- qIng “sarrioafoag

aH ‘g9
- AIng ‘sary3ioaloag

XA - sa171303f0ag

o8aer)

W

N

4

adf1

L9 320

L9 320

L9 320

(QINNIINOD) /961

R
2ok

f

9

€1 -

L -

L9

L9

L9

L9

L9

L9

{9

19

.9

L9

19

L9

L9

L9

L9

aleq

SAAON

AON
AON
AON
AON
Ao
AON
AON
AON
3120

120

190

120

320

120

dag

91

<1

71

€1

60

80

L0

90

lc

€7

1¢

90

10

10

nda
Dda
avil

v

VWY /vad

VNV

avNy

QVNY

aval

oL

LA T

avil
avild
avil,
avilL
aval
avil
aval
avil

Vi

VY

avNv/vagn

dVYVN

NNS

NAS
dVVN

woliy

FPedd

A

PP

[

o

3

"h

TS AT N

A

s

e

P

- ™
® .

LS

'.r:'./-

-
-

TN

NI

. Pl ..'.

AT

-'..

-

e

A

S



PR L g e s ey k\.\k’\h\-’\’\ﬂ[.....—-.-- AR Y

PYF . . b Sy
Y o b=
qQ
BUON syonay ¢ 90 - s389300y H £9 °7Q 61 nda aval
auop s¥oni1y ¢ 49 - s38300Y W 9 °2Q %1 RE[( aval
Suoy sjyonay gz 99 - s3I9)00y R £9 23Q €1 oda avil
auoN s)yonay z qn — siayooy W [9 2920 71 ndda aval
auoN syonay g 10 - s319)00y W L9 220 11 RELY aval
auoy syonay ¢ 49 - siaxooy W [9 °3Q 80 ndq aval
SUON syonay, g 40 - S1319)00y W L9 P=a [0 04d avil
JuoN syonay ¢ a0 - siayooy R 19 28q 90 9dda aval
auoN syonay ¢ 9 - s3I9yd0y W L9 220a 50 nda avil
auoN s}onay g g9 - s19)o0y W L9 23a %0 ndd avar
ouoy syonay g g9 - s3I9y)d0y W L9 AON 0Of nda aval
auoN s)onIy, ¢ g9 - s3Iaydoy W L9 AON 67 nda aval
BUON s)yonay g 49 - si1syo0oy it 19 MON (2 RE avial
auoN syonaL ¢ a0 - s3axndoy N (9 NON 77 naa aval Nm
’
SUON syonay g 40 — S39300Y R L9 AON 17 Dda HANCR) ““.
auoN syonay, g g9 - s19)20y W [9 AON 02 ada aval mf.
QUON s®onay 7 g0 - s318%420Y R 19 AON LT ndd avil M
R - 4
sjuapiou] A373UEND o8a1en ad{L1 21eq o1, woa g \N
b

(QANNTINOD) [961 = SAAOW

L UYWL




L]

auoy

auoN
duoON

QuoN

auoy
auop
2UON
auoN
auoN
auoN
auoN

auoy

2uoN

sjuapi1ou]

sae)d 7
sae) Qv
yonay 1
yonay 1

Aonag 1

s1e) %¢
Fyonag 1
syonay 7

saen 7
syoniy, ¢
syoniy ¢
syoniy, ¢
sHonag ¢

s)yonay 7

3JRIDIATY 1

£313uend

19 - s19y00Yy
g0 - sajr1i1valoag
IH - sor139ofoag

gn — si=ydoy

g9 - si19yd0y

H ‘g9

‘v ‘XA - sIadoy
‘sarrio9foag ‘saury
g9 - s319)00Y

g0 ~ S3I9%o0y

XA - SOUIK

40 - s313300Y

g9 - s39300y

49 - s39ooy

49 - $39400Yy

40 - S$3I9MO0Y

XA
‘99 ‘vo - sa13309

Y

H

2]

adfl]

89 JIPW 70 - 8O

89

89 424 97 - 89

89

89

89

89

89

89

89

29

89

89

89

a1e(q

q°4

q=4

q>4

qa4

qa4q

SEE

uer

ueg

uer

uep

uvep

uep

uer

uegp

uep

o L L]

£z

61

61

60

<0

L1

91

S1

61

1

11

01

60

|0

Y
VNV
aviL

Ddaq

nda

avNv/aval
ada

2da

AVNY

2d4a

avil
avil

VY
aAvHL

avial

AOAS/dVVN
aval
aval
dVVN
avil
avil
avil

aval

woay

i

e ‘."""

T T Tt
P VP TP POy L R

.

S

Cre

D

N

WM,

-

A

s SN NN,

W )

hl\n A




i}

e e ey

39vd ‘8961 - (X AGNV IX

NN Wl Rl DXL NP i et e

HIA 3SYHD) XINH V OLNI @3aVO01 SLINVA 3LIHONOD NI SLINOOH SSW

AN

Lo

Al



auoN

41%

auoN

QuUOpN

duoN

auopN

sjuapiou]

pe13Foadsup
(IX dSVHD)

U133IDBWIOR °*S°§

(11X
ACVYHD) saed zy

pat3yoadsupn

(1%
ASVHD) sied ¢

(1x
ASVHD) sae) 6T

(IX dSVHD)
pat31o9adsup

syoniy /

sie) 9
131017V 1
1JBIDIATV 1

aen 1

pa13Ioadsun

£31713uend

Ry e

(Y - = - e b & !Ann«’...!ﬂ e A %
e

40 - s39X00Yy b1 89
STEOTUDSAY ‘XA

‘gn -~ s39}00y ‘ATng S 89
(a93em
peleutweluo))

H - qInd 4 89

XA ‘99 - s3Iay00y k| 89
STedTuUasay

‘XA ‘89 - qIng b 29

XA ‘99 - s39300Y k| 29

XA ‘99 - qIng q 89

90 ‘an ‘gn - AInd R 89

XA - S9UIH b 89

XA -~ SYuelL v 29

XA - syjue] v !9

g9 - sartioafoag L 89
XA
‘gn - saTr3o9foag

‘s3ay00y .| 89

odarn adf] aleq

(QaNNIINOD) 8961 - SAAOW

P SRR

ung g1

unp g1

unp 7

unp 21

ung €0

Lel 17

Aep 41
£el 90
ady 61
ady g9
ady ¢p

qad €T

993 €2

hh.\\\\

YaHn

N3a

Yann

N3

rNdg
VNV
VaKwn
oda
VIV

h134:

VIE/avaL

oL

TR RN

- e

vag

N3

Vi

avny

YNy

VNV

DA

dVVN

Vid

avil

Yawnn

woa g

n-l‘*

v

P
R

S AT RSN AT A,

,"‘|¢..¢. \

\

et

. ‘.r‘.‘-.'.-"; - 'J"J“}_'.'

- -{_ ‘a“(“

-
"

T

LA ‘-(‘)"(“)"(".“'J"\



A s s k ; . Pl CNSAASS, [ r L L FP ek BT

=
B

MRLAARLL

patitoadsuf ~ sa1t13°2l0ayg

AN

1ed 1 g9 - s3I9¥20y 89

!

N

- s8711399f0aqg
818D O ‘squog ‘jTng 89 avil VY

!

W

L8

pat31oadsup - s@71109f0ad 89 Y3Inos-avil U43I0N-QVIL
aey | g9 - A1ng 89 3ny /7 - 89 VIRd avNV

paT3Toadsun - sa11393f0ad 89 VI avNy

A
Nty

A

poa13yoadsun n ~ saTtr3Ioafoag - 89

(1931EM
(IIX ISVYHD) pairutweluo))
duoN UOSpPaARYITY °*S°S H - ATng

SUOoN yonag 1 -~ saT1T13°9f0ag

-

»

QuoN Fyonag 1 XA - SSUTR

yonayg 1 XA - SOUTH

S
.-- Y
v
.-5
f" y
g
.-\
&

49 ‘H
pa2131oadsug - saTy3Ioofoag “‘ying

!

pa13Ioadsun 19 - sa113195f0ag

a9 ‘H
pat13Ioadsup - sa11393foag ‘yIng avny

sae) o¢ XA ‘995 - si9yo0y k| C vann

T e AT

sjuapiouy £3113uend o8aen adL],

0

(QANNTIINOD) 8961 — SHAAOKW

A A




QuoN

2uUoN

JUON

3UON

BUON

auop

DUON

JUON

3uoN

L€

DUON

QuopN

sjuapiou]

s1e) 71
sie) ¢
sie)y ¢1
sIe) 61
sied 97
syonaL 7
sIe) 4
sy 7
s81BD 7
1781031V 1
sien 4
syoniy z
1ep 1

sae) g
par3Ioadsup
SIB) 4

syoNIL 7

£313ueNnd

an - A1nd

g9 - so@11399f01yg

g5 - squog

I - sar13vefoayg

G - 3TNy

g9 - s19qd0y
XA - sjue]
g9 - s3syooy

XA ‘H - AIng

Sd ‘90 ‘1 ‘B - SIVD

XA - syuel

49 - s39y00y

sd ‘90 ‘1 ‘H - SIVD

g9 - squog

9 - s319%20Y

g9 - squog

g9 - s319300y

(GANNTINOD) 8961 - SAAOH

Aw

K

adf]

89

89

89

89

&%y

Pl L Aok

120 (1 -

390 70 -

20 TO0 -

190 60 -

89

89

89

89

89

89

89

89

29

89

89

29

89

89

89

89

23e(q

, ~
NESERN @

dag
dag
dag
dag
dag
deg
dag
dag
dag
doag

dog

dag

dag

0¢

ot

0t

6¢

87

x4

x4

174

Yt

154

£C

%4

194

61

L1

A

11

PN A )

avil
GER T
Vann

ada

YM 44V pPaoydon

vann

YHY

avil

odd

oL

’ Fo
r..{........“g.....

YN,

PP 4

YHY

Vi

aval
YWY
avas
Iy
vM 44y paoynon
YTy
aval
vad
Iy
vagn
vy
aval

woag

3

Ll T

a‘u




WSRO

WA R AT

auop

QuoN

9t

auoN

auoN

QUON

DuopN

2uUoN

auop

auoN

auoN

auop

auop

auoN

sjuapioug

-

L = Fa®an 23X

sonay, g

saIe) &

sae) gl
sae) Og
sie) ¢
sie) @

saed 71

sie) ¢
saep g
yonag 1
sie) 11
sae) 4
s1e) 91

aed 1

sied ¢7
syonay g

£313uEN)

gan - s19)d0y
XA - sjyuey

a0 -
satt1319aload “squog

XA - ATng
g9 - squog
XA - sjuej,

XA - ATng

an - AIng
g9 - squog

g9 - sor1303fo0ag

XA — Syuel
g9 - squog
an - NIng
g5 - squog

XA

‘gn - s ue]l ‘squog
g9 - s19y00y

o81e)

n

ad{g

89

89

89

89

R9

89

89

120

120

190

190

190

120

190

S rd >
89 120
89 120
17 - 89 120
89 13120
17 - 89 390
91 - 89 1°0
91 - 89 390
fT - 89 90
89 120
89 320
%1 - 89 1920
01 - 89 320
89 1320
89 390
89 1°0
89 13920
-

(A3aNNTIINOD) 8961 = SHAOW

1¢

1

81

91

91

1T

11

o1

60

L0

%0

Y0

€0

€0

0

10

avils

aval

Vann

avial

Vann

ada

ol

woax g

avil

Vi

Yitd

Vg

iy

Vid

Vi

Vivg

Y

avil

Vi

YNy

VI

aval

LU A

%
L]

LS,

*\’x’x”\f\f\ixrn

AT
NN,

-, "
P

»

-

o

o

. e -
S S R O o S I M A S R e G

Ny

.“I'fg ”f{f;f'f

g

Wy

AT A



0

auoN

auop

auoy

2uoN

auoy

QuoN

auop

auoN

SUON

2UON

SUON

auoN

auoN

auop

2UON

auopN

auopN

sjuapyougy

par3Toadsup

syonay ¢

syonIL 7

syonay 7

§oNIL 7

£3a13uend

Lo SO AR M XA W0
8
AN
9
an - A1ng | R9
49 - sot11393foag W g9
XA - syuel ¥ Q9 AOMN 81 - 89
g9 - S19%00Yy H 89
Nng 4 89 AON €1 - 89
an - ATng 4 89 AON [0 - 89
aQH - AT"g | 89
XA - squel 4 89 AON ZT - 89
49 - A1ng 4 89 AON %0 - 89
4o - si9xooy H 89
dH - qIng ¥4 89 AON 10 - 89
an - A1rng :| 89 -
XA - syuel q 89 AON 90 - 89
49 ~ squog q 89
g5 - si1a)o0y R f9
49 - J1ngd 4 g9 120 8¢ - 89
99 - sS19300Y R 89
o31e) adf] s1vq

(QANNIINOD) |961- SHAAOW

72220 ali NS
AON 71
AON 71
INIA
AON L0
AON NO
AON €0
AON %0
AON 40
190 1¢
190 67
190 62
190 87
190 8¢
190 ¢7
190 §7
190 %7
190 €2

ot :a::rf k

-
..sl

Yann
avil
avidd

add

avily

avil
7AL
0dd
avail
Yaun

avil

woa g

Yy

VY

avil

Y

VY

Vil

Vid

Yivd

avil

Vi

VI

VI

avil

Y

avil

AP LA ALY

A

»

LGRS NN

1-'f¢*

»

o "I.._‘f_.-' '\-(‘.fﬁ' Y

»

LS

W,

PP

v

ey

0
PRty




T oo od IRNERRT e

ag cap_ .

-

TR W

auopm

auoN

auoN

auoN

auoN

auoN

suoy

auoy

auoN

QuUoN

auoN

auoN

auoy

duopN

aUoON

auoN

sjuapiou]

LN

PN W S P e St
SIP) 07 gH - 1IN
XA ‘H - sa11393f01g
par13Ioadsun ‘juey ‘yqIng
sie) 91 aH - X1ng
siep 4 an - AIng
sae)d ¢ XA - sjue]
Aonag 1 g9 - sa1r13193f0ag
sae) 0g 9 - ATy
yonay 1 g9 - si9o0y
yonayL 1 XA - syue],
s)onay 7 49 ~ s3ianooy
sie) ¢ an - NIng
s)onay g g9 - s319)00y
sie) g aH - M1ng
sie) G XA - syueg
syonay ¢ 49 - s39yo0y
sae) (1 an - A1ng
siep 91 a9 - ATng

A273uend 08100

adf]

H

d

e .

k.

L

89 220 90 - 89

f9

89

89 220 7o - 89

R9 92Q G0 - 89

89

89 AON 97 - 89

89

89

29

89 AON 1C -~ 89

89

{9

89 AON GZT - 89

89

89 AON 0C - 89

89 AON 81 - 89

aleq

(AINNTINOD) 8961 - SHAOW

ol

e

CO % SN N e P

TUFAF UL LA UL AN

220 €0
AON O
AON 97
AON 97
AON 6T
AON 17
AON T2
AON 07
AON 07
AON 61
AON 61
AON 81
AON 81
AON 81
AON #1
AON %1
AON €1

P N L

oL

avil

VY

vann

avily

avHa,

avaL

ndd

avay

ada

aval

o2dq

Yawn

avil

odda

aval

avilL

SSAASN

2 i T R

R R S L

woa g

YId

vadan

VI

YWY

YINY

aval

VWY

aval

2da

avil

VY

avil

e

VI

[GCRE

VI




L

AT Y

auoN

2UON

auoN

2uopN

3uoyN

2UON

auopN

2uopN

sjuapIou]

1ey |

siey 17
siey 91
siep 91
yonaL 1

sie) ¢
sied Gl

aen 1

saed 0¢

£it3uend

g9 - squog
ov

‘40 - squoq ‘}Ing
an - AIng

an - A1ng

an - ATng

an - A1ng

XA - syuel

g9 ‘1 ‘n - SIVD

q0 - A1y

o8aen

(QINNTINOD) 8961 -

L

adf1

LA VJL—. W\.n

89

89

89

89

89

69

|9

22q

RN

2aq

REY(|

LI

uep

daq

.

sz 4 e 3
t ]

aptatyim

9T

1 4

L1

€1

L1

0c

01

sa

Nig

-.f-

89

89

89

89

]9

89

89

89

89

21eq

AOK

23q

Jaq

EX(

Jag

230

REY(|

RET|

daqg

0z

61

A

4

N1

01

60

90

SO

e

> RN 3 " L T e s as
AP M INNNA AP CA ARSI AP N BRI T S RGEXD

o= ‘
L}
NN

[
[4

s 5 s .

o --.

o
Lyl

A S G i e O A S A T A S S A

E%

YWY aviL

,‘.-f o

‘.J'

avil VY

s

YRy

RN

o

Iy

o

avil

Vi

S A
X X

aval VId

N

avil va

N

avil iy

.

o], woa g

N NN RTAS AT
(W ) .

D “l




~»

atetwla

St it ey

PuoN

2UON

QUON

QuoN

auoN

QUON

2uoN

3uoN

suoN

2UON

PUON

auoN

sjuapIou]

=, (SR NE AT W

sie) 97 aH - AIngd
sie) 91 aH - JIng
Ronay 1 g9 - say1120loayg
siep 4 an - ying

saepy /1 ami - Arng
sae) ¢1 XA - syue]

_ aH
3onaL 1 ‘qn - sarr3Idafoag
saed 07 4D - 1Ny
sie) ¢ an - Jq1nyg
pa1319adsun 49 - sar1310aloag
saep ¢ XA - syueyg,
sae) ¢ aH - A1ng

(saed> 4 1noqe)
$338 000°C

saeny /1

f3rauend

LW N R A

1 ‘H ‘D - S1VD
H - sary309lo0ag
olien
PR AL e A ¥

NSNS 1.7

1
4 69 uer
¥ 69 uer
N
¥ 69 uer
4 69 Uel
4 69 924
W
4 69 Uef
b 69 uver
|
d4 69 uer
|
d
k|
ad{],
6961 — SHAOH
Vv.@ﬂ
-

1€

0¢

87

[44

®0

17

91

I

. . e e -
LA

TR Ah L L

69

69

69

69

69

69

ale(

Paldldl s
urr ¢y
uer 1z
uer 91
uer of
uer 9f
uer g
uer o1
uer o
uer go
uer /0
uer /0
uer gn
uer 9q
uvrp (o]

LIRS B R

[OhE a kMM P

avir
avil

nda
avil
avil

avial

nda
avaxy
aval
Vann
aval

Yann

vann

Vi

0],

.44,:4...-..- 7 Y

¢ o7

i)
o o

'.f

A

~

2

‘\'\‘\‘.'\
)

o

Vi .
"

VY -
aval I
vy b
fd

vIny w
VI v
.

»

.-\.

avil N
{ -
VY f.. :
]
VY %
, -

Iy mv
&

“

VI e
'h‘
Yy ~9
.’o !

,PO'

avil/vi ¥

Vo

woa 3

AN
h\xa
N 8§ 4

’l
S

AR S



TR

DR IR ace - I SO PG SO RS RN, x..f..a lh,v.n.........\..”._..”...“ !..&b«..u.........nf DRI P\w\....\”w“w.
,.”.n...f... g | | . ® W-‘ L.mmpxu...u.
“niy’ X O
z
auoy 1JeI21TYV | pa13roadsuq \ 69 1r 0¢ vaRN VI
an ‘49 -
dUON s¥ONaY say1193f0ag ‘squog 1] 69 1dy %o 9dq aval
auoy AoraL i 1 ‘H ‘D - SIVD W 69 1dy 10 nda aval
AuoN sie) €Y g0 - ATng ¥4 69 I®H 07 - 69 IPK 8T aval VHY
PUON sae) /¢ g9 - jd1ng 4 69 IBN 0T 69 IR %0 avil VY
dUON saed €1 XA ERLLAR 4 69 1P 01 69 JIBH %0 avil YINY
auoN saen / a9 - JIng 4 69 923 RZ - 69 924 81 avil Iy
aUON s1e) (¢ 40 - JA1ng 4 69 9474 9T 69 454 81 aval YL
SUON sae) Qg 9 - j1ng d 69 994 %2 69 433 (1 avil Vi
DUON siep ¢ XA - sque] ¥ 69 424 91 - 69 QI T1 vaman Vg
SUON saed 97 an - ¥ing 4 69 923 11 69 4”4 90 aval VI
duoN siepn g7 ann - ATng 4 69 924 01 - 69 4”4 40 avay Vi
suopN sie) 97 an - A1ng ¥4 69 9°J 90 - 69 Vel Of avil VINY
1JeI2aTV 1 T ‘H ‘9 - SIVD A4 69 uUefl @7 70 avil
SuoN 818D N7 amn - JIng ¥ 69 929 €0 - 69 UBRl 87 aval, VI
SUON syonay 7 g9 - sar13oafoag N 69 uef /7 ada avil
squspiou] £317uENd ofir) adky a1%q 01 woz g
(QG3INNTINOD) 6961 - SAAOR




-t S ._r.-n-n- .-..'. Ef e --v\.-\.-\ " R b Y all RS A

. g,(u‘

_..r
I'd
1 \N
duoN IJRIADATY 1 g9 ‘1 ‘H - SIVD ' v/ LeN €7 va aviy ’
’d
h Y
auoN 1IRIDITY 1 g9 ‘1 ‘1 - STV v vt £eR 91 vi aval )
P
auoN 1JBIDATY | g9 ‘1 ‘H - SIVD v vl KPR G1 va avad.
auoN 3JBIDITY 1 g9 ‘1 ‘H - SIVD A4 €/ 924 T v aval.
duoN  MBIODK IAd SNSA g9 - siadoy S 1/ d°s g1 - H vr IO .
49 ~ squog ‘s133d0y .
1% 1J17E98 SNSN ‘sa1110af 014 S 1/ dos 4o - H vr N0 :
XA - AIng
‘SaUTK ‘S39300Y .
auoN I9TTTW SNSN ‘sartioafoag S 1/ 8ny gz - i vr 290 .
a - o
AUON  MEBIHOK IAJ SNSN squog °‘saryidalfoag S 1/ 8ny g1 - i vr MNO >
)
an :
auopN IITTE9S SNSN - JIng ‘sayyioafoaq S 1¢ 8nv g0 - ¢ vr INO y
auoN uosuiqoy IT SNSA gH - sat13oaloag $ 1/ uer ¢1 - i vr M0 .
's
(X 3SVHD) ‘
s83t1ag 11ossny (s11nep) 4
QUON uoaega °S°S g9 - S39Y00Yy I o/ Any g1 eag NNS H
(x (satnep) :
auoN ASVHD) Sa®D gT g9 - s19d0y 4 0L 3y 71 - 0L 30V 01 NQS YNV .
(X (satnep) .
auoN ASYHD) saed 11 g9 - si9ydoy ¥4 07 %oy 71 - 07 W 01 NNS vagn 2
it e T . T - == Yo
sjuapIouy £113uED) o8aen adf] 21e(Q ol woa g ’
L[161 — 0/6T — SIAAOW y
nv-\h a : ’” % 2
PN el 1% Kw )
ey .._ ‘ . ,..ua.w. K




" r + 20 fal o ta b ala”, 2 'Rl ol Bl B . s e g 4B fa o’ il bl afd .
PAARaSae et AR A, S w A N L A L W W T O ) KRR 3T AN RN VNN AN

N
X .
) ..;.F o J
¥

k)

"] L]
o]

¥

y \
y

: OPERATION RED HAT -

o M55 ROCKETS BEING

C STORED FOR SHIPMENT - ]
. OKC TO JA, 1970-1977, s
! PAGE T, R
(. ‘
. '_ - ‘

(e

AN

N
&
I '-
- OPERATION RED HAT - ;
) ONE-TON CONTAINERS '
: (BULK) AND MC-1 3
A BOMBS ABOARD SHIP - :
- OKC TO JA, 1970-1977, 5
“ PAGE 1.

) L o
+ ."A\:%

A

S 1
.Y D,

D o

VL A NN

"'\-" \\\\

\'t. \ WiSA

.....




auopN

[a4

QUON

auop

2UON

QuoN

auoON

2uoN

QUON

SUON

2UO0N

s3juapIou]

s)yonay] ¢1

Sie) 97

sNonay ¢

13BIDITY
1JBIDITY T
1JRADITY 1
1JRIITY |
1JRIDITY 1
1JeI12ITY 1
1JRIDATY 1

13 3011V 1

£313uENn)

T 9D ‘XA “99-53I900Y
‘sauTn ‘sue]

‘sqmuog ‘}Ing ‘-foagd W [l 9ny
au - s9113°9»f01g b [l B0y
a0 ‘aH
- sar130efoag ‘ying W 9/ 2aq
WA “ND ‘Sd
‘90 ‘1 ‘0 - SIV) v ¥/ AON
49 ‘1 ‘H - SIVD \4 ¥, unp
a9 ‘1 ‘H - SIVD A4 %{ unp
g9 ‘1 ‘H - SIVD V. %[ ung
90 ‘Sd ‘1 ‘H - SIVD v %/ unp
23 ‘Sd ‘1 ‘N - SIVD A4 %( unp
a9 ‘71 ‘N - SIVD v v1 Key
90 ‘sd ‘71 ‘H - SIVD v %1 APR
08v0 SdA 1 ~1eq

(QANNTINOD) £/61 - 0L61 - SAAON

Fo
o
b O

1

; AR T TR . R IRRAA

S¢

61

71

£l

81

Y1

1

90

S0

0g

6¢

LA P S 58 BV 3

= -

yInog-aval

yInos-aval.

avNy

vd

v

L N S BN L YT N

nda

Y1I0N-aVIL

) |

PUPTADT “MIABTIAN
aval
aval
avaly
aval
aval
avil
vl

woa g

A T TETTLLY



auopN

DUON

AUON

auoN

2UON

sjuaproug

(z#) 33RIDATY

(g4) 1IPIDITY

Aqxv JJjeada1y
(14) 3IRIDITY
(Gf) I3eIDaTY

Koauon yonag

(1#) 33BAD21TV

(z#) A3eRIDITY

KoAUOD Nonag

121dodT1°24

sanidooyT9H

Adav jjeaoaly

£113uend

VI

0Od0J

VI
IfMk|

VI

INYI)

WYNo

(uotljeooT]
PRTJISSEBID) 1 211§
(uotr3®d07]
PoT3TSSPID)

Y 23218

qave

aava

(uorjedoy
v PPTJISSETD) T 211§

ad{f],

I NODJLAS

PRARXERAAT R RAANRN

A

(vo13vd0]
PATIISSPID) 1 3319

sAVa

adve

NVND

v

DAYN

(vo13eo0]
pe13IsSseTd) g 33IS
(uoi3eoo0]

PTJTSSUTD)
Ve 9118

(uot3Po0]
PRTITSSPID) 4 AITS

wmn

1711

(uvoi13ed07
pPAIIISSeID) ¢ PITS

AR

Sy
(M

(Y ‘-J"\‘\,

a2 e
; ‘ot

!

&
L]

h
)
A
h ]
' a
5
1

Y
»

Py
>
)
x
=

- J-_"

v
o

:%:%;{,(S

\

L -"- AR .
h

G

PRI AT

. o
""‘F




Pl %%

Loauon
193dOdTT9H 1 ? 4 aGIHM

Loauon onayg ? W1V

(L#) 3IFeadarxy : W1v1

(9¢) 33eId11Y

AoAauo) )onag, 3 g HinosS-qvil

foauon onag AVVH

ol

Aoauop yonay, avyd

W

5
3
’

foauo) yonig,

(9#) 33BIADATY

2

(14> 3FeIOIATY
(1#) 332011V

Aoauon yonayg,

(g4) 33EI22TYVY v

S3udpPIIUL A3113UENnd) ad{f1

b

\'\-. '\" TS S AT A N AT

oy

(GaNNIINOD) T NODLAS

N \-}*q}'\-

.',-u' Ay

e




!
:
4
b
vl
-
b
-

auop

auoN

auoN

auoN

auoy

2uoN

auop

s3juapioul

Ha ‘NO ‘90

(64#) 33BIDATY 1 ‘sd ‘1 ‘H - SIVD v 8/
KLoauo) WA “ND ‘90

aa3doaytren 1 ‘sd ‘T ‘H - SIVD H 8/
WA “ND ‘9D

(8#) 3IFeI0ITV 1 ‘Sd ‘1 ‘H - SIVD v 8/
KA ‘N2 ‘9D

(6#) 13021V 1 ‘Sd ‘1 ‘H - SIVD v R/
g9 30 ‘Wa ‘ND ‘9D

(L) 33RID2aTVY 1 ‘sd ‘1 ‘H - STVD v e/
RA ‘ND ‘9D

(tg) A3eADITY 1 ‘sd ‘1 ‘H - SIVD v 8/
WA ‘ND ‘99

(fL#) 3IFRIDATV 1 ‘Sd ‘1 ‘H - SIVD v 8¢

£3113ueNn) o8aen ad{L1 aleq

(QanNIINOD) I NODLAS
- - - e & \ﬂl!ﬂ.l' - \k-l

924

qad

qog

q24

urr

ueg

uep

<0

10

10

10

9z

St

257075,

VI

AVIM

YIRY

AVEM

VINY

2da

a1HM

oL

« 2w ow -

Cardld

woaxy

2
e

&1

AVIM

1S14a

N¥NO

NVOAD

add

GTHM

NIV

A a

O]

f-

LSRR AR SR SN

LR

‘.’-\- -

C N

s PN



Iy

- ol ’ e L vy
L W o o AL . R e T Y AN Y S b R A T I 4

. - .
PP PR R A LT

31Jea2a1Y ¢ 08 £*R 67 -
(81
‘ET4) FRINATY 7 08 LBH 67 -
Koauon yonag 1 ) avil

sfoAuo)
123dodTT3H 01 og Aen (7 - avvo ¥VVO

Loauon .
193dodTT9H 1 ? Avyn

AoAauon
193dodTIT9H 1 ¢ 2 . avny
1JBIDIATY & REAAR

1Jea2a1v 9 q4av¥1

3JBIDATY &

sfoAauo)
SUON 193dodFT19H 11 IR

JQUON OI3TN °S°*S°N N3

sjuapyIdu] £31Iuend adfy,

IT NODLES




2uoN

auoN

auoN

auoy

auoN

auoy

2uopN

auoy

QuUOoN

BuUON

auoy

auop

QuUON

sjuapIdu]

foauon yonay 1

13JeIDITV T

sfoAuo)
193do2TT3H 9

13eI2ITV 1

13BADITY 11

sfoAuo) }oNniy} 4

1JRIDITY 11

sdoauo) ¥ouxy 4

J3BIDITY 1

(R14#) 332IDATY 1
(g1#) 33221V 1
£oAauop Wonayl 1

skoAuo)
193dodTT9H 9

£313uend

g9 ‘1 ‘" - SIVD

WA *ND “Sd
‘90 ‘1 ‘H - SIVD

WA “ND ‘Sd
‘93 ‘1 ‘" - SIVD

sd ‘90 ‘1 ‘H - SIVD
sd ‘90 ‘1 ‘n - SIVD
gd ‘90 ‘1 ‘H - SIVD

WA *ND ‘Sd
‘093 ‘1 ‘H - SIVD

KA ‘ND ‘Sd
‘93 ‘1 ‘R - SIVD

49 ‘sd
‘93 ‘71 ‘H - SIVD

A0 ‘sd
SIYD

Q
Q
=1
o
1

N

7]

Q

(&)

&
I

SIVD

sd ‘90 ‘1 ‘H - SIVD

49 ‘sd
9y ‘1 ‘H - SIVD

o8ien

W

H

ad{1

(penutriuod) TI1 NOOLAS

AN
A

08 unf 21

08 unf 11

08

ng

0g

ng

08

08

oe

08

08

08

08

08

a3nQ

unr

unp

unp
unp
ungp

unp

unp

ung

£rR

fen
e

AeR

AeR

91

11

01

80

80

co

10

8¢

e

x4

{7

L7

VHNd

VY

AV
VI
ViNd

YHOW

VId

YITY

0da
AvVYO

il ‘umoisaaley

Jvvd

ol

FAARIMY L s

PPV TOI TV Y Iy

M “A0DON *33

Al Ada

‘umoisaofey




o , I [ " — ~ PO RS - :
A I o o, T IR L . " R el b T e e i o WP I M 1- -f. Pt i 5 L & ....~.-.-.-..- e -_\-\p\f.-n,\u.\f.! ke D22 /702 L

o

oY

e
.r\.
7’
-I N
.u\.‘
-\.
v
[d
Y
7
K-
&
%
b )
f\
L4

”

IJRADIATV T ung /1

3Jead1IV 1 unfp 97

s£OAUOY)
auop as3dooyTay 2 0g ung 97

auoN 13eI01TY 1 v 08 unf 91

SIUIPTIOUT £313Uuend adAg 2318(Q

T ARG L AN A O

(QanNIINOD) 1T NODLIS

xr'\-ﬁ-f‘ \( .

AROA

.‘.\




~ -

3 h“o.- .,.f..‘. 4 .l(hhf\’f-m.fs . DA S ) LN AR LI ASAAS ST ...,f»f..-r.un.f\f.- IO of W bt o B SR .......I.n-.-..-..-\ ﬂp e .P.Wf\»\- - .\4\..-.
.- .R
.-
: (£La3r00021
IMM) umouyun
Y auoN Fyonag 1 - @11130afl0ayg R 78 ady 01 vad ‘A31) 231URID
S auoy syoNay %1 g9 - jIng ‘squog H 18 3ny 67 yinos-avil 2dd
> 9UoN AJRIDATY ¢ a0 - JqIng °squog v 18 8ny g7 ada VI
: 2uoN 1JBADATY T 49 - squog Y 18 8oy 67 2da YWY
2UON 1JBIDIATY ¢ g0 - squog v 18 3nv 47 nda Ay bt
: 3UoN syonaL 41 40 - squog R 18 3nv 07 ynos-qvil n4d
5
. auoN 33BIDITY 1 gn - squog v 18 9nv 61 nda VY
SUON 13eadaty g a9 - squog v 18 3ny g1 2da VY
BUON 1JRI2ITV ¢ 49 - squmog v 1R 3ny 3 044 vitd
3 2UON IIRIDATY T 40 - squog A 18 3nv 41 oda YIRY
3 auoN s)ONAL 41 g9 - squog W 18 8nv 41 YInos-aval RE(
l-
4 duON 1JBIDITY ¢ g0 - squog v 18 S0y g1 0da VIl
“ 2UuoN 1Jeadary ¢ 40 - squog v 18 oy 71 2dd i
X
- AuoN 33eI0aIVY 1 789 - 33iquog v 18 unf 97 vad ndd
¥, (£asn0002a
N TMM) SUTAD7T umouyun
“ Juoy yonay 1 - sar7109loayg W 18 LW 70 - 18 AeN 10 vy rN ‘Yoo Apueg
, ————eemee e ———— — —_— — ————
A sjuapiouT £373uend o8aen adA], 21eQ ol wouxy
9861 - 1861 - SHAOW

-'h.‘
'« ®

O\ PO oy

W T 1
W

-
Q

-*-'I.

W A AN S N ALY Al

R W W
A ae,

N

N

“)'.V-""-‘ NATA

2

-f'f“'*.')-.



auoy

auopn

JuopN

3uoN

auopn

DUON

DUON

auoN

BUON

2UOoN

auopN

2uoN

auoN

auop

auop

13e1011Y

syoniy
syonay
Wonay
Roniy
yonag
yonag
3onag
¥onig
Ronayg,
3yonag
yonag
Ronay
yonig

13PIDATV

£1713uen)

(K13a0032
I1IMM) umousun
- 91110l 01g
H@ - sunaqg
Wd - swmnag
Rd - swnag
KQ -~ suniag
R - sunag
Hg - sunag
HaQ - sunag
W@ - swnag
NQ - sunag
W@ - sunag
W@ - sunag
RaQ - sunag
W@ - swniqg

Sd ‘a0 ‘7T ‘H - SIVD

o8arey

K

H

N

N

N

N

v

ad{ g,

<8

%8

€8

£8

£8

€R

€8

€8

tR

R

R

€8

£8

€8

[43]

aleq

ung

uep

pET(|

daq

23(

daq

EY(|

AON

AON

190

120

2aq

(QAANTINOD) 9861 — TR6T - SIAOW

0T

0

1T

0C

61

w1

€1

60

80

€1

71

6¢

(44

1¢

e1

ol

vad

Vi

VI

Vi

Yid

VY

VY

Y

VIY

YNy

YWY

VY

Y

vy ‘Y104 +34
vy
vy
va
vy
vy
va
v

v

Vi
Vi
vi
HO “YaemoN

woay




PUON

2UON

auoN

auoN

auoN

auoN

sjuapiou]

R AL

1JR101TY

Fyonig

193dodTI9H

1JBIDITV

1JRIDITY

I13RIDITV

£31Iuend

¥ R B

(Laanod3a

ITMM) umoudun
- a71108l01¢g

(Aavaod22a

IMM) umoudun
- a11231°9f0ag

g0 - quog

(Laanod21

TIMM) umoudun
- a1713009f014g

(£aaaod2x

TIMM) umoudun
- aT71309afo0ag

(Laaa0022a

I1IMM) umoulun
- @1130af0ayg

H

v

adA1

. o
TR el W e

gR

9R

98

98

cR

S8

23®rQ

PRI AtENEy

qny 41

mr ¢

Lew oz

Uuer 1¢

AON €1

w_ R _w B = e ..

ol

vdd

aval

vad

vdad

vad

M ‘K0DOK -4

vd ‘den umojuetpul

1n

‘q3v T1TH ‘38uey

furquog »13e3

NO ‘1118 -3d

v ‘%104 -4

v1 ‘d1od -13d4

woig

5

e

ARNLLTO N

W

-

‘-'5‘."‘_‘."\:“-_‘-"'-‘,‘\-! Y

DI SN AR

L R R IR LY I R
Al ln, \*-P f_'d"._-__-



AYS NN S TR

RECOMMENDATIONS AND CONCLUSIONS

Preface. The recommendations and conclusions provided herein have been
reflected where applicable in the construction of other studies supporting the
Chemical Stockpile Disposal Program Programmatic Envirommental Impact
Statement. Specific studies which have utilized input fram this report are
the Transportation Concept Plan, the Emergency Response Concept Plan, the
Mitigation Study, the Monitoring Plan, the Packaging Plan and the Reduced
Temperature Study.

Overpacking. The ouverpacking of munitions and containers during
transportation is recamended. It appears from the movement history that
particular attention should be paid to bulk storage items such as bambs (which
are stored without explosives, and as such are essentially bulk containers)
and one-ton containers. Both bambs and one-ton containers have shown a
small, but repeated history, over a period of many years of leakage during
moves.,

LT YRR T

f_X ¥ v

As for the remaining munitions, none have been transported in quantity for
many years. The history of the rockets in storage is particularly well known
to include leakage problems, and overpacking would appear to be an
appropriate action.

P

P

Refrigeration. The movement history documents several key incidents
where transportation during warm weather, cambined with other factors,
resulted in leakage of munitions. Consequently, a study to investigate
reduced temperature transportation of munitions has been done to provide input
to the Mitigation Study for the Chemical Stockpile Disposal Program
Programmatic Envirormental Impact Statement. Some of these incidents are as
follows:

I AN A AT

(1) The leakage of captured German mustard bambs aboard the cargo
ship Francis L. Lee in the summer of 1946 (see incident 19 on the Incident
Summarization Sheets).

(2) The leakage of captured German mustard bombs being transported
fram Theodore Naval Magazine, Alabama to Pine Bluff Arsenal, Arkansas (the
Nazi War Gas Train) in the summer of 1946 (see incident 18 on the Incident
Summarization Sheets).

(AT T A I

l"""

(3) The leakage of M70 mustard bambs during the transportation moves
for the Ralston sea dump (see incidents 31, 32 and 33 on the Incident
Summarization Sheets).

P

The use of refrigeration as a mitigation technique is dealt with in detail in
tiie Reduced Temperature Study of the Chemical Stockpile Disposal Program
Programmatic Environmental Impact Statement.

a4 4

Maintenance. In the past, items earmarked for disposal frequently
received little maintenance for prolonged periods prior to disposal. These
items then became leakers during moves when relatively minor maintenance
could have prevented it.
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As a result, it is concluded that the Army should carefully provide funding
and manpower for munition inspection and maintenance to continue for all
munitions right up to the time of mcvement, and that all munitions shculd be
carefully inspected immediately prior to movement. This has been recogni:zed
and is discussed in the Transportation Concept Plan of the Chemical Stockpile
Disposal Program Programmatic Envirommental Impact Statement.

i B Ba Tu N W Bk 20 4

Explosive Disassembly and Downloading. Historically, projectiles
moved for disposal were most frequently moved by truck convoy, and sametimes
by rail. During the early 1950's, the standard procedure for doing this was
to send, about 6 months prior to the move, a technical escort team to the
donor location, and to proceed to remove all fuzes and propellant fram the
projectiles. This was felt to be a reasonably safe operation and, so far as
can be ascertained, never resulted in an incident or casualty. Fuzes and
propellant were incinerated locally, and then the projectile bodies were sent
to the disposal location, which was usually Rocky Mountain Arsenal. It is not
clear fram the documents whether bursters were removed, although it is
doubtful they were.

Rockets and land mines right up to the 1970 CHASE X dump, were always moved in
a full explosive configuration. There is no historical evidence that this
ever resulted in an incident or problem. During the CHASE moves, the rockets
were effectively disabled by being embedded in concrete coffins.

V2,

F7

Mortar rounds (4.2 inch) were sametimes defuzed, and sametimes not. There
is no data available to determine the basis for this procedure. Due to the
configuration of the mortar, when fuzes were removed it would also result in
the burster being removed.

Ko

.'

v

It was concluded that this area needed further study and discussion. This
problem was resolved in discussions involving the Transportation Concept Plan
by presenting the problem to a panel of transportation experts. A detailed
discussion of the Army's concept for dealing with this problem is contained in
the Transportation Concept Plan and the Packaging Plan of the Chemical
Stockpile Disposal Program Programmatic Envirommental Impact Statement.

-
~
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Use of Contract Carrying Services. Throughout the available trip
reports, there runs a camon thread of camplaint about the ability of contract
labor (air, rail, ship or truck) to fully understand and camply with the
Army's safety procedures. The biggest offender was apparently the railroads,
who repeatedly treated chemical cargo roughly.

v

PP
<0

*Y

Another related issue was the inability of Technical Escort personnel to stop
such behavior when it was discovered. Crews would occasionally blatantly
disregard military personnel, and would counter criticism with the attitude
that this was their train (or ship, plane or truck), they would move it
accerding to railroad (or other) requlations, and if the Army didn't like it,
they could find another carrier.

c
-

Another prime offender in this area was stevedoring companies. These
campanies, in spite of intensive training and oversight, would blatantly
ignore Army cuidance during stevedoring operations. Perhaps the best example

W P g R
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of this instance was the events surrounding the unloading of the Francis L.
Lee (see incident 19 con the Incident Summarization Sheets). Here stevedores
refused repeatedly to obey Army safety regulations, resulting in many injuries.
These problems all revolve around the issues of:

(1) Camand and control of movement operations.

(2) Use of military versus contract personnel for certain key tasks.

(3) Training of contractors.

(4) How contracts should be written to maximize Army control.

These issues have been recognized and were used as input to the Transportation
Concept Plan.

Emergency Response. Emergency response teams for past moves frequently
had to travel great distances, and coordination with local Army ccrmands
revealed inadequacies. Also, control of civilians was a problem.

During past moves where serious problems with leaking munitions were
discovered, it would typically take 24 to 72 hours for technical escort
response teams to respond to an emergency in sufficient strength to deal with
it. A good example of this was the response to the leaking Nazi War Gas
Train (see incident 18 on the Incident Summarization Sheets). The emergency
response teams originated at Edgewood, Maryland and had to fly to Tennessee
and Mississippi causing a delay in response of about 48 hours in this
particular case. As a result of delays such as this, several undesirable
events usually occurred.

(1) The escort with the move generally had inadequate personnel to
cordon off the leak.

(2) Civilians, when warned, would frequently disregard warnings
(see incident 22 on the Incident Summarization Sheets). The military, under
current law, did not have the power to force an evacuation, and still do not.

(3) The prolonged response time waiting for the team created a tense
"stand-off" situation between Army officials and local officials who perceived
that "nothing was being done."

(4) The response teams were frequently sent with junior officers who
fell under the cammand of a high ranking local officer. The local officer at
times had no real chemical experience.

(S) The response teams were frequently supplied with local protective
clothing which proved defective, or local decontaminant, which lacked strength
due to prolonged storage. Logistics of emergency response were generally a
problem.
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As a result of these deficiencies, the Army has recognized that much closer 'f-::..-' ’:‘,
coordination and placerent of emergency response teams and their resources is o ; -
required. This planning is reflected in the Emergency Respcnse Concept Plan .
of the Chemical Stockpile Disposal Program Programmatic Envirormental Impact R
Statement. -
N
)
Cammnications. During past moves, person to person relationships and o
cammunications were frequently handled as an afterthought. Problems were 3
caused by this condition fairly routinely, for instance: ..
u’ i
(1) Cammnications between the escort personnel and the train crew on ::‘_-
rail moves was frequently poor or even nonexistent. In May 1968, escort )
personnel determined they were leaving two railcars behind by accident as {;‘_
they were leaving a railyard (see incident 30 on the Incident Summarization »
Sheets). Due to lack of cammunication with the engine crew, the train could [ ]
not be stopped. The cars were left behind and had to be retrieved hours later. ,.:
Lg
(2) On more than one occasion, personnel arrived at the destination " Y
to deliver the chemical ammunition and found that: :;\
)
(a) No one was there to receive the material. P .
e
(b) The wrong people were there to receive it. E\E i
Y .
{(c) The people receiving it could not produce proper credentials. fh
PR 2N ‘_.
(3) On more than one move, members of the emergency response team did LA
not know and had never met, members of the escort team, local commanders, Wt M
local support personnel, and local officials. This created tensions and w
"people problems" which could easily have been avoided. "'
..':..
These conditions are also recognized and addressed in further detail in the N
Emergency Response Concept Plan and the Transportation Concept Plan. 1
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1. Trip Reports, January - June 1946, 9710 Technical Service Unit, ore file,
Record Group 175, National Archives and Records Administration (NARA),

Suitland, Maryland.

2. Trip PReports, July - December 1946, 9710 Technical Service Unit, one file,

Record Group 175, NARA, Suitland, Maryland.

3. Trip Reports, 1947, 9710 Technical Service Unit,
175, NARA, Suitland, Maryland.

4. Trip Reports, 1948, 9710 Technical Service Unit,
175, NARA, Suitland, Maryland.

5. Trip Reports, 1949, 9710 Technical Service Unit,
175, NARA, Suitland, Maryland.

6. Trip Reports, 1950, 9710 Technical Service Unit,
175, NARA, Suitland, Maryland.

one file, Record Group

one file, Record Group

one file, Record Group

one file, Record Group

7. Historical Program File, 1951, 9710 Technical Service Unit, one file,
Record Group 338, stack area 4, row 67, campartment 22, NARA, Suitland,

Maryland.

8. Historical Program File, 1952, 9710 Technical Service Unit, one file,
Record Group 338, stack area 4, row 67, campartment 22, NARA, Suitland,

Maryland.

9. Historical Program File, 1953, 9710 Technical Service Unit, one file,
Record Group 338, stack area 4, row 67, campartment 22, NARA, Suitland,

Maryland.

10. Historical Program File, 1954, 9710 Technical Service Unit, one file,
Record Group 338, stack area 4, row 67, campartment 22, NARA, Suitland,

Maryland.

11. Personal Transportation Logbook, Operations YBA, YBB and YBF, Ms. Beverly
Graham, AMOCOM Transportation OCffice, Rock Island, Illinois.

12. Personal Interview, Mr. Neil Baker (former escort officer), AMCCOM Surety

Office, Rock Island, Illinois.

13. Trip Reports, 1-57 through 26-57, U.S. Army Technical Escort Unit, Edgewood

Area, Aberdeen Proving Ground, Maryland.

14. Trip Reports, 1-58 through 56-58, U.S., Army Technical Escort Unit, Edgewood

Area, Aberdeen Proving Ground, Maryland.

15. Trip Report, 1-63, U.S. Army Technical Escort Unit, Edgewcod Area, Aberdeen

Proving Ground, Maryland.
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16. Letter, 6 April 1960, subject: Use of LOGAIR Service for Airlift of
Chemical Corps Shipments, from Headquarters, Department of the Army, Office of
the Chief Chemical Officer to Cammanding General, U.S. Army Chemical Center,
filed with the U.S. Army Technical Escort Unit, Edgewood Area, Aberdeen Proving
Ground, Maryland.

17. Summary of Trip Reports, 1-65 through 34-70, U.S. Army Technical Escort
Unit, campiled by COL Phillip Blackwell, Edgewood Area, Aberdeen Proving
Ground, Maryland.

18. Guard/Security, historical monograph, 9710 Technical Service Unit, Ncvember
1945, AMCCCM Historical Office, Edgewood Area, Aberdeen Proving Ground,
Maryland (Historical Volume).

19. Receipt of German Toxic Gas Munitions at Mobile, Alabama and Shipment of
These Munitions to Pine Bluff Arsenal, Data RE S.S. Francis L. Lee, June 1946 -
August 1946, AMCCOM Historical Office, Edgewood Area, Aberdeen Proving Ground,
Maryland (Historical Volume) .

20. S.S. Francis L. Lee Activity at Edgewood Arsenal, August 1946 - September
1946, AMCCOM Historical Office, Edgewood Area, Aberdeen Proving Ground,
Maryland (Historical Volume).

21. Receipt of German Toxic Gas Munitions at Mobile, Alabama and Shiprent of
these Munitions to Pine Bluff Arsenal, Data RE S.S. Francis L. Lee, Septearber
1946 - November 1946, AMCOOM Historical Cffice, Edgewocd Area, Aberdeen Proving
Ground, Maryland (Historical Volume).

22. Project Report 1-63, Report of Operations Involving Disposal of Packaged
Radicactive Waste and Other Condemned Materials by Dumping at Sea, Date: 9
July 1962 to 19 July 1962, AMOCCOM Historical Office, Edgewood Area, Aberdeen
Proving Ground, Marvland (Historical Volume) .

23. Rad Sea Dump, 1964, AMCCOM Historical Office, Edgewood Area, Aberdeen
Proving Ground, Maryland (Historical Volume) .

24. Sea Dunp of Unwanted Radiological and Chemical Material, 1964, AMCCOM
Historical Office, Edgewood Area, Aberdeen Proving Ground, Maryland (Historical
Volume) .

25. Gibbstown, N.J., 1959, AMCCOM Historical Office, Edgewood Area, Aberdeen
Proving Ground, Maryland (Historical Volume).

26. Report of Operations Involving the Disposal of 8,000 Tons of Lewisite and
Mustard Gas by Dumping at Sea During the Period 15 March 1958 to 19 April 1958
Through the U.S. Naval Ammunition Depot, Concord, California, AMCCOM Historical
Office, Edgewood Area, Aberdeen Proving Ground, Maryland (Historical Volume).
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27. Sea Dump of 700 Tons of Lewisite and Mustard, NAD, Concord, California,
1958, AMCCOM Historical Office, Edgewocd Area, Aberdeen Proving Ground,
Maryland (Historical Volume).

28. Chase 8, Sea Dump, 1967, AMCCOM Historical Office, Edgewood Area, Aberdeen
Proving Ground, Maryland (Historical Volume).

29, History, Technical Escort Unit, 1943-1953, AMCCOM Historical Office,
Edgewood Area, Aberdeen Proving Ground, Maryland (Historical Volume) .

3C. Letter, subject: Significant Escort and Disposal Operations, 10 July 1964,
to Cammanding General, Edgewood Arsenal, ATIN: Dep Dir Sup Svc fram Cammanding
Officer, U.S. Army Technical Escort Unit; letter now in the historical files of
the U.S. Army Technical Escort Center, Edgewood Area, Aberdeen Proving Ground,
Maryland.

31. Depot Record, U.S. Army Depot Surveillance Record, Bamb, Gas GB, MC-1, 27
Sep - 25 Oct 68, Umatilla Depot Activity, Hermiston, Oregon.

32. Depot Record, U.S. Army Depot Surveillance Record, Bamb, Gas GB, MC-1, 25
Oct 68 - 27 Mar 69, Umatilla Depot Activity, Hermiston, Oregon.

33. Trip Report, 465-68, U.S. Army Technical Escort Unit, Edgewood Area,
Aberdeen Proving Ground, Maryland.

34. Depot Records (Confidential), Form DD250 Materiel Inspection and
Receiving Report, 1961-1968, Newport Army Ammunition Plant, Newport,
Indiana. (NOTE: These records as a group remain classified as they contain
detail, in addition to movement information, which is related to the Army
chemical warfare production capability.)

35. Depot Records, Form DD1348 Transfer of Accountability Record, DM move
1983-1984, Chemical Research and Development Center, Edgewood Area, Aberdeen
Proving Ground, MD.

36. After Action Report, Operation DTS, Dugway Proving Ground, Utah, September
1977; AMCCOM Historical Office, Edgewood Area, Aberdeen Proving Ground,
Maryland (Historical Volume).

37. After Action Report, Volumes I, II and III, Transportation of Chemical
Materiel, Operation RMT, October 1981, U.S. Army Materiel Development and
Readiness Command, Alexandria, VA; AMCCOM Historical Office, Edgewood Area,
Aberdeen Proving Ground, Maryland (Historical Volume).

38. After Action Report, Operation Red Hat, 4 November 1971, U.S. Army
Technical Escort Center; AMCCCM Historical Office, Edgewood Area, Aberdeen
Proving Ground, Maryland (Historical Volume).

39. After Acticn Report, Volume 1 & 2, Operation SETCON I, 2 March 1978, Rocky
Mcuntain Arsenal, Commerce City, Colorado; AMCCOM Historical Office, Edgewocd
Area, Aberdeen Proving Ground, Maryland (Historical Volume).

40, DTS and TNS, 1977; AMCCOM Historical Office, Edgewood Area, Aberdeen
Proving Ground, Maryland (Historical Volume).

- -.\- . <--‘\v DR TR _‘.._--..- _‘-‘ _---..u ' ..--\1 .’- -~

e

.-' .. LR (Y n"




e % e ] W LTV W W B L W W WAV L W g Py
Wor! .r"‘r o o A, Bl o o S

41, OPLAN SETCON II, 1978; AMCCOM Historical Office, Edgewood Area, Aberceen
Proving Ground, Maryland (Historical Volumes).

42, SITREP File, SETCON II, 1980; Chemical Agent Identification Sets
(CAIS) Historical File; Information Center, Office of the Program Manager for
Chemical Munitions (OPMCM), Edgewood Area, Aberdeen Proving Ground, Maryland.

43, Trip Report #30-81, 11 May 81, U.S. Amy Technical Escort Unit; AMOCOM
Historical Office, Edgewood Area, Aberdeen Proving Ground, Maryland.

44, letter, subject: Chemical Weapons Movement History Campilation, 26 Mar
87, Umatilla Depot Activity to Office of the Program Manager for Chemical
Munitions; letter outlines 14 movements with attached Depot Surveillance
records.

45. Depot Records {(Confidential), Various, 1953-1969, Rocky Mountain Arsenal,
Commerce City, Cclorado; Boxes S-29, S-26, E-9, A-41, RS-38, and Vault # 1.
(Note: These records as a group remain classified as they contain detail, in
addition to movement information, which is related to the Army chemical
warfare production and storage capability.)

46. Depot Records (Confidential), Various, 1966-1986, Tooele Army Depot,
Tooele, Utah. (Note: These records as a group remain classified as they
contain detail, .in addition to movement information, which is related to the
Army chemical warfare production and storage capability.)

47. Depot Information Paper, Chemical Weapons Movement History for Pine Bluff
Arsenal, 1981 to Present, 23 Apr 87.
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